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240,485 

Two-GEARETERING PURP 
Joseph C. teelhoster, N., assigner to 

Pelee Produets Co., Cleveland, Oh 
tion of Ohio 

o, a corporas 

Application December 12, 1942, serial No. 48,855 
S Claim. (C. 19-12) 

This invention relates to arrangements for di 
viding a single stream of liquid into a pair of ep 
arate streams of predetermined relative volume. 
Intermeshing gear arrangements have been 

proposed heretofore for dividing a single stream 9 
liquid into a plurality of separate streams. How 
ever, it is the object of this invention to provide 
an improved arrangement of intermeshing gears, 
single inlet conduit and separate outlet conduits 
for accomplishing the desired division. 

It is a more particular object to provide an in 
proved arrangement making it possible to effect 
the requisite division of a single stream into a 
plurality of streams by the use of only two inter 
meshing gears as distinguished from previous ar 
rangements wherein three or more intermeshing 
gears have been required. 
A still further and more detailed object is the 

incorporation in a two-gear divider of a par 
ticular arrangement of separate outlet ports as 
sociated with the respective gears in such a man 
ner that the flow from between successive corre- ". 
sponding teeth of the respective gears takes place 
in a substantially overlapping manner, the maxi 
mum rate of flow through one of said two outlet 
conduits corresponding to the minimum rate of 
flow through the other and vice versa. 
A still further detailed object is the provision 

of an arrangement such as contemplated in the 
preceding paragraph wherein the separate dis 
charge conduits are so arranged with reference to 
the position of meshing of the gear teeth that 
the movement of the teeth into meshing position 
functions to reduce the volume of the space oc 
cupied by the liquid for driving the same Out 
through said two discharge conduits in very much 
the same manner as a piston operates to force liq 
uld from its associated cylinder. 

It is another object to adapt the above to the 
division of a plurality of separate inlet streams by 
employing three or more meshing divider gears 
arranged in an improved and eficient manner. 
Other and more detailed objects, advantages 

and uses of my invention will become apparent 
from a reading of the following specification taken 
in connection with the accompanying drawings 
which form a part thereof and wherein: 

; Fig. 1 is an axial cross-section view of an ar 
rangement incorporating one preferred embodi 
ment of my invention and is taken substantially 
alongine - of Fig. 2; 

Fig. 2 is a view taken substantially along line 
2-2 of Fig. 1 with one of the closure members 

away in order to show the structural arrangement 
of parts somewhat more clearly; 

rig. 3 is a section view taken substantially along 
line - of Pig. 2 bringing out somewhat more 
clearly the relationship of the single inlet and 
outlet ports to the meshing gear dividers, the 
surrounding structure being broken away for 
clarification; . m 

Fig. 4 is an axial cross-section view corre 
10 sponding to Fig. 1 but showing an alternative em 

bodiment of my invention, this view being taken 
substantially along line - of Fig. 5; 

Fig. 5 is a view taken substantially along the 
line - of Fig. 4 with the closure member re 

is noved and certain portions of the gear structure 
broken away for clarification; 

Fig. 6 is a cross-section view taken substan 
tially along line I-8 of Fig. 5 bringing out to ad 
vantage the relationship of the single inlet to 

go the gears at one side of the area of meshing 
thereof; 

Fig. 7 is a view similar to that shown in Fig. 2 
but presents an alternative embodiment wherein 
three meshing gears are made effective to divide 

is two separate inlet streams into four separate out 
let streams; and 

Fig. 8 is a view similar to that shown in Fig. 2 . 
but presents still another alternative embodiment 
wherein four meshing gears are made effective 

30 to divide four separate inlet streams into eight 
separate outlet streams. 

Referring now in greater detail to the figures 
of the drawings and at first to Figs. through 3, 
numeral indicates generally a divider unit in 

is corporating a preferred form of my invention in 
cluding essentially a housing composed of a first 
end closure member and a second end closure 
member 2 between which there is positioned a 
sandwich ring , there being formed in this 40 sandwich ring a pair of cylindrical overlapping 
bores S, T, thes 
surfaces of closure members and 2 defining 
gear-receiving chambers. Clears l and 9 com 
plementary in size to the above chambers are re 

es bores together with the inner 

As ceived therein with the gear teeth 2 and 22 mesh 
ing in the area of overlapping between cylindrical. 
bores it and T. Closure member is formed 
with a single inlet conduit for introducing a single. 
stream of liquid to the gear teeth adjacent one 

50 side of the area of meshing therebetween, includ 
ing an inlet port 2 leading by way of passage 24 
to a position in contact with gear teeth 2 and 22. 
Rotation of gear 8 in a clockwise direction look 
ing at Fig. 2, and the rotation of gear - in a 

removed and portions of the divider gears broken SS counterclockwise direction, is effective to divide 



2. 
the single stream of liquid introduced in contact 
with the gear teeth into two portions, a first por 
tion being conveyed about the gear in the 
spaces defined between successive teeth 2 and the 
surrounding chamber walls including bore wall 6, 
while the other portion is similarly conveyed 
around gear f 9 in the spaces defined between Suc 
cessive teeth 22 and the embracing chamber walls 
including bore wall 7. 
For separately removing the liquid portions 

carried around each gear, I have provided a 
special arrangement of separate discharge con 
duits including discharge ports cooperating with 
the respective gears in accordance with the posi 
tions of arcuate movement thereof. A plurality 
of passages 26, 27 lead from between successive 
teeth of the respective gears to a position radially 
inwardly in the faces of the respective gears for 
cooperation with gear discharge ports 28 and 29 
of outlet conduits 3 and 32 leading to outlet 
ports 33 and 34. It is important to note that 
gear discharge ports 28 and 29 are located inter 
mediate the extremities of the radii of the re 
spective gears passing therethrough and are arcu 
ately staggered in a manner Such that as the 
passage 26 of gear 18 moves into communication 
with gear discharge port 28 the corresponding 
radial passage 27 in gear 9 is moving out of 
communication with gear discharge port 29. In 
other words, the discharge through the respective 
ports 28 and 29 in effect is alternated and overlaps 
only to the extent necessary for effecting Smooth 
operation. It will further appear that gear dis 
charge ports 28 and 29 are disposed adjacent the 
position at which gear teeth 2 and 22 are rapidly 
moving into full meshing position and as a result 
of this particular location, the liquid has an 
ejecting force imparted thereto. Specifically, it 
will be seen that as a tooth of one gear moves 
into the space between the teeth of an adjacent 
gear, the volume of this space is rapidly reduced 
in very much the same manner as a piston effects 
a reduction in the volume of the cylindrical area 
in advance thereof as the piston is moved forward. 
By arcuately staggering gear discharge ports 28 
and 29 as above described, full advantage is taken 
of this piston-like action, since for any particular 
arcuate position the piston-like action is func 
tioning to force the majority of the liquid through 
only one of the gear discharge ports. 

It will be apparent that radial passages 26 and 
27 may be formed in the gears 8, 9 in a number 
of different ways; however, I have found that 
this may be accomplished to particular advantage 
by a simple hobbing operation using a relatively 
thin disc cutter having a thickness not substan 
tially greater than one-third the circumferential 
Width of the root at the base between successive 
teeth. A slot so cut in the gear need extend in 
depth not substantially more than one-half the 
thickness of the gear between faces and need ex 
tend radially inwardly only a Sufficient distance 
to communicate with the gear discharge port 
which is preferably located at approximately mid 
way of the radius of the gear. Gear 8 may ride 
about the periphery thereof against the Wall of 
the enclosing bore 6, as shown, or be mounted 
on a shaft the opposite ends of which may be 
journaled in closure members and 2. Gear 
9 is formed with a non-circular coaxial Socket 
36 cooperating with the complementarily formed 
terminal portion 37 of a coupling member 38 
adapted to be driven by any suitable source of 
power through any well-known form of connec 
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2,400,485 
tion, not shown. Such source of power will nor 
nally include a housing to which the flange 9 
of closure member 12 may be fastened by means 
of suitable bolts or other clamping means pass 
ing through orifices 4. Clamping bolts 42 hold 
closure members , t2 and sandwich plate 3 in 
assembled relation. 
Turning now to Figs: 4 to 6, there is shown an 

alternative embodiment including a unit indicated 
generally at to having end closure members 
and 2 with sandwich plate 3 held therebe 
tween likewise formed with overlapping cylindri 
cal bores 6, 7, all similar in construction to 
the above described modification, but containing 
a modified pair of gears 8, 9 and modified co 
operating discharge conduit arrangement. Gears 

8 and f 9 are formed with internal radially 
extending passages 26 and 27 extending from a 
position between the successive teeth 2 and 22 
into communication with internal bores 8a and 
f 9d. These bores embrace a tubular nipple-like 
journal 8b, 9b, which are formed with ports 
28, 29 through which radial passages 26 and 
f27 discharge as successive ones of said radial 
paSSages are brought into cooperating opposed 
arcuate position with reference to said ports. 
These ports 28 and 29 correspond in position 
and function to ports 28 and 29 in the modifica 
tion of Figs. 1 through 3. In other words, ports 
28 and 29 are arcuately staggered with reference 
to successive radial passages 26 and 27 so that 
the maximum rate of flow radially inwardly 
through port 28 corresponds to the minimum 
rate of flow through port 29 and vice versa. As 
in the case of the above described modification, 
it is necessary that there be a certain amount of 
overlapping between the discharge through one 
port and the discharge through the other in order 
to effect the transition smoothly. However, gen 
erally Speaking, the reduction in volume of the 
Spaces between successive teeth as the same move 
into mesh is effective to accelerate and force the 
liquid conveyed around the gears in the corre 
-Sponding Spaces through the corresponding gear 
discharge ports 28 and 29 in succession as dif 
ferentiated from simultaneously. This materially 
improves the discharge operation into a pair of 
Separate streams. 
A single inlet stream is introduced into inlet 

123 and passed into communication with the gear 
teeth 2 and 22 adjacent the area of meshing by 
Way of conduit 24. Nipple-like tubular members 
f8b and 9b communicate with separate co 

axially located outlet port 34 serving gear 9, 
port 34 being the only outlet port shown, it being 
understood that an identical separate outlet port 
is provided for gear f8. Tubular members 8b 
and 9b may be held in coaxial position by 
means of a Snap ring arrangement and fastened 
against arcuate movement by means of a suitable 
keyway. Snap ring 35 and keyway 36 for tubu 
lar member 9b, being indicated on Fig. 4, while 
a duplicate construction is provided for tubular 
member 8b but a showing thereof is omitted 
for the purpose of simplification. Gear 9 may 
be provided with an axially protruding coupling 
member 38 similar in function to coupling mem 
ber 38 in the above modification, Bolts f42 serve 
to fasten the assembly together, while any of the 
usual arrangements, not shown, may be employed 
for supporting the unit, such for example as that 
described in connection. With Fig. 1. 
Turning now to Fig. 7, there is shown some 

what Schematically an adaptation of my inven 
tion to the problem of dividing two separate in 



2,400,485 
let streams into four separate outlet streams. In 
dicated generally at 20 is a divider unit incor 
porating a sandwich plate 23 formed therein 
with three overlapping bores 26, 27 and 2a, 
receiving gears 28, 29 and 2fa meshing in the 5 
areas of overlapping. Each of the gears is formed 
with radial slots or passages in the manner de 
scribed in connection with Figs. 1 and 2, these be 
ing designated 226, 227 and 227a. These radial 
slots cooperate with the teeth and the two sepa- 0 
rate inlet ports 20a, 2 Ob and separate outlet 
ports 228, 229, 229a and 229b to provide four sepa 
rate outlet streams in very much the same manner 
as two outlet streams are provided in the two 
gear arrangement of Figs. 1 and 2. A detailed lis 
showing of the end closure plates cooperating 
with sandwich plate 23 is omitted for the pur 
pose of simplification, but it is to be understood 
that the same will be provided as shown in Fig. 1, 
the inlet passages, as well as the outlet ports, be- 20 
ing formed preferably in the back one of Said 
plates as indicated in dotted lines in Fig. 7. 
Turning now to Fig. 8, there is also shown 

somewhat schematically another adaptation of 
my invention to the problem of dividing four 25 
separate inlet streams into eight separate outlet 
streams by the use of four meshing dividing gears 
formed in a manner similar to the above. Indi 
cated generally at 30 is a divider unit compris 
ing sandwich plate 33 formed with four over 
lapping cylindrical bores 36, 37, 36a and fla, 
receiving four meshing gears 38, 39, 38a and 
39a. Four inlet ports 324, 324a, 324b and 324c 
cooperate to introduce four separate streams to 
the gears in the areas of meshing of the teeth 
corresponding to the positions described in Fig. 7. 

Eight separate discharge ports 328, 329, 28a, 
329a, 328b, 329b, 328c and 329c cooperate with 
radial slots or passages 326, 327, 326a and 2a in 
a very much similar manner to that disclosed in 
connection with the preceding alternatives. The 
end closure plates similar to those shown in Fig. 1 
will be provided; however, a detailed showing 
.thereof has been omitted from Fig. 8 in order to 
simplify presentation. As in the case of Figs. 1 
and 2 it is preferred that the inlet ports leading 
to the gear teeth, as well as from the gears to the 
discharge ports, beformed in the back one of the 
end closure plates, which arrangement has been 
indicated in dotted lines in Fig. 8. 
While I have indicated that the gears in the 

above modifications are to be driven from an ex 
ternal motor arranged to be coupled thereto, it 
will be apparent that in the event it is desired 
to eliminate such sources of power and deliver a 
high pressure inlet stream to the gears, such high 
inlet pressure may be taken advantage of in ef 
fecting the rotation of the gears and a division of 
such stream will be effected in very much the 
same manner as above described. 
While I have described my invention in con 

nection with certain specific embodiments there 
of, it is to be understood that this is by way of 
illustration rather than limitation and that the 
invention is to be defined by the appended claims 
which should be given a scope as broad as com 
mensurate with the prior art. 

I claim: 
1. In an arrangement for dividing a single 

stream of liquid into a pair of streams, including 
means defining a housing having a single pair of 
overlapping cylindrical gear-receiving chambers, 
a single pair of gears complementary in size to 
said chambers received therein and having the 
teeth thereof meshing in said overlapping area, 75 
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3 
means defining a single inlet conduit for Con 
ducting said single stream to said gear teeth at 
one side of the area of meshing therebetween, 
said liquid stream being divided and conveyed 
around said gears in the spaces defined between 
adjacent teeth of said gears and the enclosing 
walls of said chambers, separate means effective 
to deliver into separate streams the liquid con 
veyed around said respective gears, comprising a 
discharge port formed in the end wall of each of 
said chambers communicating with each of said 
gears on a radius inwardly of the root line of said 
teeth, passages formed in said gears On one side 
only leading from a position intermediate the ex 
tremities of the roots between said teeth radially 
inwardly to a position wherein said passages are 
effective to cooperate with said corresponding 
discharge ports as said gears are rotated for de 
livering liquid from the spaces between the teeth 
of said respective gears to the corresponding sep 
arate Outlet ports. 

2. In an arrangement for dividing a single 
liquid stream into a pair of streams of substan 
tially equal volume, including means defining a 
housing having a single pair of Overlapping cylin 
drical gear-receiving chambers, a single pair of 
gears complementary in size to said chambers re 
ceived therein and having the teeth thereof mesh 
ing in said overlapping area, means defining a 
single inlet conduit for delivering said single 
stream directly to said gear teeth adjacent one 
side of said area of meshing, said liquid stream 
being divided and conveyed around Raid gears in 
the spaces defined between adjacent teeth of said 
gears and the walls of said enclosing chambers, 
means for removing liquid film said spaces be 
tween adjacent teeth including; separate dis 
charge Conduits for the liquid thus conveyed by 
each gear, a first Outlet port formed in the end 
wall of a first one of said chambers leading to 
One of said discharge conduits, said outlet port 
being disposed radially inwardly of the root line 
of the corresponding gear teeth and located. On a 
radius of the corresponding gear which intersects 
said overlapping area at an arcuate position on 
the opposite side of the completely meshed posi 
tion of said gear teeth from the position of com 
munication of said inlet stream therewith and 
a second outlet port leading to the other outlet 
conduit and formed in the end Wall of the other 
of said chambers likewise positioned radially in 
wardly of the root line of said gear teeth and sim 
ilarly disposed on a radius intersecting said area 
of overlapping but staggered arcuately with ref 
erence to said first Outlet port so that the posi 
tion of maximum rate of flow through One Outlet 
port is made to correspond to the position of 
minimum flow through the other of said outlet 
ports all of said ports being on the same side of 
said gears. 

3. In an arrangement for dividing a single 
liquid stream into a pair of streams, including 
means defining a housing having a single pair of 
overlapping cylindrical gear-receiving chambers, 
a single pair of gears complementary in size to 
said chambers received therein and having the 
teeth thereof meshing in said overlapping area, 
means defining a single inlet conduit for con 
ducting said single stream to said gear teeth at 
one side of the area of meshing therebetween, 
said liquid stream being divided and conveyed 
around said gears in the spaces defined between 
adjacent teeth of said gears and the enclosing 
walls of said chambers, separate means for re 
moving the divided portions of said stream fron 



4. 
said respective gears comprising a first gear dis 
charge port formed in the end wall of a first one 
of said chambers at a position radially inwardly 
of the root line of the gear teeth and a second 
gear discharge port formed in the end wall of 
said other chamber radially inwardly of the root 
line of said gear teeth, a plurality of radial slots 
formed in the face of each gear on the side thereof 
adjacent said associated port extending from the 
root area between said teeth radially inwardly to 
a position effective to communicate with the as 
sociated port when the gear is rotated to move 
said slots opposite to said associated port, said 

0. 
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gear discharge ports having their positions stag 
gered with reference to the corresponding slots 
in the respective gears so that the position of 
maximum flow through one discharge port cor 
responds to the position of minimum flow 
through the other, said discharge ports both be 
ing located with reference to the area of meshing . 
between said gear teeth so that said slots are 
brought into communication with the respective 
ports as the gear teeth are moved into meshing 
relation to thus cause the liquid to be discharged 
through said ports. 

JOSEPH. S. CAROLLO. 


