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UNITED STATES PATENT office 
2,376,917 

FLUID PROPORTIONINGAPPARATUS 
Percy L. Hiltz, Bayonne, N. J., assignor to The 
Lummths Company, New York, N.Y., a corpora 
tion of Delaware 

Application June 29, 1942, Serial No. 448,993 
(C. 4-425.5) 10 Claims. 

This invention relates to improvements in fluid 
proportioning apparatus of a type employed, for 
example, in a certain process of lubricating oil 
manufacture. In said process a number of dif 
ferent oil stocks are delivered in proper propor 
tions to a blending device which thoroughly mixes 
or homogenizes the delivered oils. It is frequent 
ly required, in order to obtain a desired blend, to 
mix proportioned quantities of as many as, four 
or five principal oil streams of different lubricat 
ing oil stocks and one or more minor streams of 
additives such as pour point depressants, or the 
like. The quantities of these streams must be 
controlled accurately in order to obtain the de 
sired blended product. 
A form of proportioning apparatus commonly 

employed in such an oil-blending process includes 
a number of positive displacement rotary pumps. 
Each of these pumps delivers one of the said com 
ponent oil streams to the homogenizer and each 
pump is provided with an adjustable device for 
regulating the pump delivery per cycle of opera 
tion. The power equipment for operating the 
pumps includes a battery of electric motors, one 
for each pump, individual switches for the motors, 
individual transmission connections between the 
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motors and the respective pumps, and connections 
between the motors to synchronize their opera 
tion. Such power equipment is quite expensive 
owing to the large number of motors employed 
and their connections. 
An important object of the present invention 

is to simplify and materially reduce the cost of 
the power plant of a fluid proportioning appa 
ratus by the provision of satisfactory means en 
abling the operation of the pumps in a required 
manner from a single motor. 
A more specific object of the invention is to 

provide for operation of the pumps of a fluid pro 
portioning apparatus from a single motor by the 
provision of an improved power transmission 
mechanism between the motor and pumps em 
bodying satisfactory means for driving the pumps 
at required different relative speeds. 
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A still more specific object of the invention is 

to provide, in a transmission mechanism for the 
aforesaid purpose, means for conveniently vary 
ing the rate of operation of the pumps selectively 
and for conveniently disconnecting the drive of 
any selected one of the pumps without disturbing 
the power connections of the other pumps. 
Another object of the invention is to provide a 

transmission mechanism for the aforesaid pur 

60 

and maintenance cost, and designed also for quiet 
Operation, 

Further objects and advantages of the inven 
tion will appear from the following description 
taken in connection with the accompanying draw 
ings illustrating a satisfactory form of the inven 
tion. 
While the invention is described herein as emi 

ployed in connection with a process for making 
a blended lubricating oil, it is well suited for use 
in the making of many other blended fluid rod 
ucts. 
In the drawings, 
Fig. 1 is a sectional top plan view of the im 

proved power plant of the proportioning appa 
ratus, with parts broken away; 

Fig. 2 is a vertical section approximately on the 
line 2-2 of Fig. 1; and 

Fig. 3 is a vertical section approximately on the 
line 3-3 of Fig. 1. 
As shown in the drawings, the various parts of 

the improved proportioning apparatus are ar 
ranged and supported to form a unitary structure. 
The apparatus includes the pumps 0, the electric 
motor it and the power transmission apparatus, 
all Supported upon a base 2. 

In the present instance each pump is of a ro 
tary, positive displacement type, such as that gen 
erally illustrated in the patent to Cornell, No. 
2,109,331, issued February 22, 1938, and that of 
a type commonly made by the Yale and Towne 
Manufacturing Company. The pump is provided 
with a manually adjustable device 3 for regulat 
ing the displacement of the pump per cycle of 
operation. This device is provided with microm 
eter Scales to indicate accurately its degree of ad 
justment. Since the device is part of a com 
mercial form of the pump it is considered unnec 
essary to illustrate it in detail. One of the pumps 
is fully shown in elevation in the drawings, and 
a portion of another, adjacent pump is indicated. 
It will be understood that any desired number of 
the pumps may be included in the apparatus. An 
oil supply pipe 4 leads to the pump inlet from 
an oil source, not shown, and a discharge pipe 5 
leads from the pump outlet for delivery to a 
blending device whose illustration is also omitted. 
The base 2 is preferably a flat, rectangular 

casting formed with upstanding side and end walls 
2a and 2b, respectively, to form an oil bath 

enclosure. Parts of the power transmission mech 
anism, to be described hereinafter, are located 
in this, enclosure. A channel beam f6 extends 
longitudinally of the base and is rigidly secured 

pose, designed for operation with minimum care 86 by any suitable means upon the upper edges of 
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the base end walls 2b. Another beam T is bolt 
ed, as at 8, to the upper flange of the beam f 
and forms a support for the pumps which are 
bolted to one face thereof, as at 9. The pumps. 
are arranged in a straight horizontal series along 
the beam 7, and each pump has a vertical oper 
atting shaft. 20 extending downwardly therefrom. 
A shelf 2 is rigidly secured to the outer side 

of one of the end walls f2b of the base and pro 
vides a support for the electric motor ff. A dou be grooved pulley 22 is keyed to the shaft 2 of 
the motor and forms part of the power transmis 
sion mechanism between the motor and the 
pumpS. w 

The transmission mechanism includes a pair of 
horizontal, parallel shafts 24 and 25 extending 
longitudinally within the base enclosure. These 
shafts are rotatably supported in bearings 26 
bolted to pedestals 27 rigidly borne by the bottom. 

: 20 
level than shaft 25. Collars 28 secured to said, 
shafts engage opposite ends of certain of the 
bearings to hold the shafts against endwise dis 

of the base, Shaft 24 is supported at a higher 

placement. Grooved pulleys 29 and 30 are keyed 
to the shafts 24, and 25, respectively, and the pull 
ley 22 upon the motor shaft is in driving connec 
tion with the pulleys 29 and 30, through belts 3 
and 32, respectively. Preferably, these belts are 
of the molded V form to prevent slippage on the 
pulleys. A box-like casing 33, open at its upper 
side, is secured to the bottom of the base. This 
casing forms an enclosure for the pulleys 29 and 
30 and excludes the oil bath from the belting. 
A vertical shaft section 20a is releasably coul 

pled, as at. 205, to the lower end of each pump 

ported in upper and lower ball bearings 34 and 
35, respectively. Bearing 35 is supported in a re 
cess in the bottom of the base, and bearing 34 is 
supported by a cross bar 36 bolted to pedestals 37. 
borne by the base. 
keyed to it a worm-wheel 38 and a spiral gear 39 
spaced beneath said worm-wheel. 
worms 40 spaced therealong to mesh with the 
worm-wheels 38 respectively, and shaft 25 bears 

: spiral gears 4 spaced therealong and in mesh 

Each shaft section 20a has 

Shaft 24 bears 

with the gears 39 respectively. Each worm is 
both rotatable and axially slidable upon shaft 24, 
for a purpose which will be explained hereinafter. 
Its sliding movement in one direction is limited 
by a collar 42 secured to the shaft by a set screw. 
Each gear 4 is rotatable upon the shaft 25 but 
secured against axial movement thereon. 
Clutch means are provided for operatively con 

necting the worms 40 and the gears 4 selectively 
to the shafts 24 and 25, respectively. Each worm 
has an extended hub bearing a toothed clutch 
element 43. In opposition to said clutch element 
there is a companion, toothed clutch 44 keyed to 
shaft 24 and axially slidable thereon. A light 

and bearing a toothed clutch element 46. By 
engagement of the gear with one end of said 
bearing and by engagement of the inner face of 
said clutch element with the opposite end of the 
bearing the gear is held against axial displace 

i ment. In opposition to the clutch element 46 
there is a clutch element 47 keyed to shaft 25 
and axially slidable thereon. Each pair of the 
clutch elements 44 and 4, associated with the 
gearing for driving one of the pump shafts. 20, 
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is shiftable by a yoke 48 mounted upon one of 
the pedestals for sliding lengthwise of the shaft 
25. Said yoke has a long arm 48a with a fork 
engaging in a peripheral groove in the clutch 
element 44, and a short arm 48b with a fork en 
gaging in a peripheral groove in the clutch ele 
ment 47. A clutch-operating lever 49 is full 
crumed intermediate its ends, as at 50, upon an 
ear 5 formed upon the outer side of one of the 
base was 2a. At its inner end said lever has 
a pin-and-slot operative connection 52 with the 
said yoke. At the opposite side of its fulcrum 
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shaft 20. Each shaft section 20a is rotatably sup 

the lever bears a clamping bolt 53 whose shank 
extends through an arcuate slot 54 in a bracket 
55 borne by said base wall. The bolt has a winged 
nut 56 thereon for clamping the lever in differ. 
ent adjusted positions. 
By rocking of any one of the evers 49 in one 

direction to the proper degree, the connected 
yoke 48 is shifted to move the associated clutch 
element, 44 out of engagement with the worm 
clutch element 43, against the resistance of spring 
45, and move the associated clutch element 47 
into engagement with the opposed clutch ele 
ment 46 of the spiral gear 4. Clutch element 
44 is reengaged with the worm-clutch element 43. 
and clutch element 47 is disengaged from the spiral gear clutch element 46 by rocking the le 
wer in the opposite direction to the proper de 
gree. The design and arrangement of the clutch 
elements and their operating yoke are such that, 
upon movement of the lever to unclutch the worm 
from the shaft 24 and clutch the spiral gear to 
shaft 25, clutch element 64 will first be fully dis 
engaged from clutch element 43 of the worm and 
then clutch element 47 must be moved a mate 
rial distance by continued movement of the le 

4) 

f) 
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compression spring 45 encircling the shaft bears 
against the element 44 and constantly urges the 
latter toward the clutch element 43. Each gear 
4 has an extended hub rotatably fitted in an ad 
jacent one of the bearings 26 for the shaft 25 s 
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ver before it engages the clutch element of the 
spiral gear. This provides for full unclutching 
at one point before clutching occurs at the other 
point and also enables both the worm and the 
spiral gear to be unclutched from their respec 
tive shafts by swinging the lever to an interme 
diate position. Thereby both of the driving con 
nections between the motor and the respective 
pump may be disconnected. The lever may be 
clamped in this position to hold the pump out 
of Service. 
When One of the worm-clutch elements 43, is 

engaged by its companion clutch element 44 and 
the worm is in mesh with its companion worm 
wheel and in engagement with the stop collar 28 
a low-speed driving connection between the motor 

and a selected one of the pumps is formed by 
the motor pulley 22, the belt 3, the shaft pulley 
29, shaft 24, clutch elements 43 and 34, worn 40, 
worn-wheel 38 and shaft 20a. When it is re 
quired to drive the pump at a higher speed the 
worm is unclutched from its shaft 24 by move 
ment of the lever 49 and, by continued movement 
of the lever, spiral gear 4 is clutched to its shaft 
25. There is then a high-speed driving connec 
tion between the motor and the pump through 
pulley 22, belt 32, pulley 30, shaft 25, clutch ele 
ments 46 and 47, spiral gears 4 and 39 and shaft 
20a. As previously mentioned herein, the worm 
40 is axially shiftable upon its shaft. That is 
to enable demeshing of the worm from the worm 
wheel so that it will not obstruct operation of the 
wheel. As Soon as the said high-speed driving 
connection is established and rotation of the shaft 
20a, by the spiral gearing 4 and 39 commences, 
the consequent rotation of the worm-wheel, keyed 
to said shaft, will cause it to thrust the worm 
axially away from the stop collar 42 to a non 
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obstructing position, for unimpeded rotation of 
the worm-wheel. When the ever is operated for 
shifting back to low gear, spiral gear 4 will first 
be unclutched from shaft 2 to break the high 
speed driving connection, and then advance of 
the clutch element 44 will cause it to engage clutch 
element 4 and force the worm back into mesh 
with the worm-wheel. This movement Of the 
clutch element 44 and the worm is caused by the 
spring 45 when the latter is permitted to expand 
by movement of the yoke 48. There is provision 
for lost-motion between the fork on yoke arm 8d. 
and the clutch element 44, enabling the spring to 
advance said clutch element and the worm rela 
tively to the fork for gentle engagement of the 
worm with the worm-wheel to prevent tooth 
mutilation. . 

It will be seen that the invention provides for 
driving of an entire battery of the proportioning 
pumps from a single motor and that it also pro 
vides for convenient regulation of the delivery of 
the individual pumps to the blending apparatus in 
order that a product of desired blend may be ob 
tained. By mere manipulation of an appropriate 
one of the levers 49, the speed of any selected 
one of the pumps may be conveniently changed 
for delivery of the required volume of the par 
ticular stock supplied through that pump to the 
blending device. Having appropriately adjusted 
the speed of the pump, its delivery may be ac 
curately regulated by adjustment of its microm 
eter device 3 which regulates the displacement 
of the pump per cycle of operation. The inven 
tion also provides for convendent cutting of one 
or more of the pumps into or out of service, ac 
cording to the number of constituents required 
for a given blended product, by mere selective 
manipulation of the levers 49. 
Other advantages are obtained by the location 

of the power transmission mechanism below the 
level of the pumps, the particular design of the 
gearing and the location of the motor with re 
spect to the shafting and gearing. Location of 
the transmission mechanism beneath the pumps 
renders it practicable to use an oil bath, and 
the worm gearing and spiral gearing running in 
the oil bath are efficient and durable, require 
minimum maintenance care and are quiet in op 
eration. In proportioning apparatus employing 
a battery of motors for the pumps, spur gearing 
is employed in the transmission connections be 
tween the motors and pumps. Such gearing is 
objectionably noisy. Furthermore, space limita 
tions require that the spur gearing be made rather 
delicate so that the gearing lacks durability and 
requires frequent replacement. Space limitations 
also render it impracticable to use an oil bath 
for the spur gearing. These disadvantages are 
Overcome by applicant's invention. In addition, 
the design of the power transmission mechanism 
enables the mounting of the motor in a position 
clear of the rest of the apparatus so that a motor 
of different size or design can be readily sub 
stituted when required. For example, it is often 
required that a vapor-proof motor be employed in 
such service to avoid fire hazard. A vapor-proof 
motor is jacketed and consequently much more 
bulky than an ordinary motor. Since there are 
no space limitations with respect to the mount 
ing of the motor, the present apparatus will read 
ily accommodate Such a motor. It is also possible 
to drive the pulley 22 from a power source quite 
remote from the apparatus. Driving connections 
other than those shown between the drive shaft 
23 and the transmission shafts 24 and 25 may 
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3 
be employed if desired. For examples, chain 
drives or gear drives may be substituted for the pulleys and belting. 

Proportioning apparatus for lubricating oils 
commonly have provision for driving the pumps 
which deliver the major ingredients of a blend 
at the same speed as the motors driving said 
pumps, and have provision for driving the pumps 
which deliver the minor ingredients at one-tenth 
the speed of their motors. The transmission 
mechanism of the present invention provides for 
such desired differential speed driving of the 
pumps. The speed ratio of the gearing 4-39 
is one-to-one and the speed ratio between each 
worm 40 and its worm-wheel 38 is preferably one 
to-ten. Variation in the pump delivery at a given 
speed, in accordance with the requirements of 
a particular blend, is obtained by adjusting the 
micrometer device 3 of the pump. The clutch 
means 43-44 and 46-47 are of the toothed type 
so that when operative they form positive-drive 
couplings between the transmission shafts and 
the pump-operating shafts and ensure positive 
driving of the latter at the selected speeds. While 
the transmission mechanism is described and 
shown as employed in an oil-proportioning ap 
paratus it can be employed to advantage in con 
nection with Other proportioning apparatus hav 
ing rotary Operating elements to be driven at 
different relative speeds. 
While I have disclosed a satisfactory form of 

my invention it will be understood that it is pos 
sible to modify details of the structure disclosed 
without departing from the invention, as defined 
in the appended claims. 

I claim: 
1. In a power transmission mechanism, a driven 

shaft, a worn-wheel and a gear upon said shaft 
and both secured to rotate with the shaft, a 
worm to mesh with said worm-wheel for low 
speed driving of said shaft, a gear to mesh with 
said first gear for high-speed driving of said 
shaft, means for driving said worm and said sec 
ond gear, clutch means operable to operatively 
connect said driving means to said worm or to 
said second gear selectively, and means render 
jing said worm shiftable axially out of mesh with 
the worm-wheel by rotation of the latter by said 
gears and shaft. 

2. In a power transmission mechanism, a pair 
of rotatable follower elements, an interconnec 
tion between said elements for rotation thereof in 
unison, one of said follower elements being a 
worm-wheel, a Worm to mesh with said worm 
wheel to drive the latter, means for driving said 
worm and the other of said follower elements, 
clutch means operable to operatively connect said 
driving means to said worm or to said other fol 
lower element selectively, and means rendering 
said worm shiftable out of mesh with the worm 
wheel by rotation of the latter through said 
other follower element and said interconnection. 

3. In a power transmision mechanism, a pair 
of transmission shafts, means for driving said 
shafts simultaneously, a driven shaft, a worm 
wheel and a gear upon said driven shaft and 
both secured to rotate with the shaft, a worm 
to mesh with said worm-wheel and rotatably and 
slidably mounted on one of said transmission 
Shafts, a gear rotatably mounted on the other of 
said transmission shafts and meshing with said 
gear on the driven shaft, a clutch device oper 
able to operatively connect said worm to its shaft, 
and a clutch device operable to operatively con 
nect the second-mentioned gear to its shaft, said 
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4. 
worm being axially shiftable by said worm-wheel 
out of mesh therewith when the worm-wheel is 
driven by said gears. 

4. In a power transmission mechanism, a pair. 
of transmission. shafts, means for driving said 
shafts simultaneously, a driven shaft, a worm 
wheel and a gear tipon said driven shaft and 
both secured to rotate with the shaft, a worm 
to mesh with said worn-wheel and rotatably 
and slidably mounted on one of said transmission 
shafts, a gear rotatably mounted. On the other 
transmission shaft and meshing with said gear 
on the driven shaft, a clutch device operable to 
operatively connect said worm to its shaft, a 
clutch device operable to operatively connect the 
second-mentioned gear to its shait, and a com 
mon operating device for said clutch devices, 
said worm being axially shiftable by said worm 
wheel out of mesh therewith when the worm 
wheel is driven by said gears. 

5. In a power transmission mechanism, a pair 
of transmission shafts mounted in parallel rela 
tion to each other, means for driving said shafts 
simultaneously, a driven shaft mounted to extend 
transversely of said transmission shafts in a 
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plane therebetween, a worm-wheel and a spiral 
gear on said driven shaft and both secured to 
rotate therewith, a worm to mesh with Said worm 
wheel and rotatably and slidably mounted on one 
of said transmission shafts, a spiral gear rotat 
ably mounted on the other of said transmission 
shafts and meshing with said gear on the driven 
shaft, a clutch device operable to operatively 
connect said worm to its shaft, and a clutch 
device operable to operatively connect the second 
mentioned gear to its shaft, said worm being 
axially shiftable by said worm-wheel out of mesh 
therewith when the worn-wheel is driven by said 
spiral gears. 

6. In a transmission mechanism, a pair of 
transmission shafts, means for driving said shafts 
simultaneously, a driven shaft, a worm-wheel and 
"a gear upon said driven shaft and Secured to 
rotate with the shaft, a worm to. mesh with said 
worm-wheel and rotatably and slidably mounted 
on one of said transmission shafts, a gear rotat 
ably mounted on the other of said transmission 
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shafts, a clutch device operable to operatively 
connect said worm to its shaft, a clutch device 
operable to operatively connect the second-men 
tioned gear to its shaft, agid a common operating 
device for said worm-clutching device and said 
gear-clutching device, said operating device being 
operable in One direction for moving said clutch 
devices to first unclutch the Worm from its shaft 
and subsequently clutch the second-mentioned 
gear to its shaft and operable in another direc 
tion to reverse said clutching and unclutching 
and operable also to shift both clutch devices to 
release position to render said driven shaft idle, 
said worm being shiftable axially by said worm 
wheel out of mesh therewith when the worm 
wheel is driven by Said gears. 

7. In a power transmission mechanism, a 
driven shaft, a worm-wheel and a gear upon 
said shaft and both secured to rotate with the 
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shaft, a worm to mesh with said worm-wheel 
to form a low-speed driving connection for the 
shaft, a gear to mesh with said gear on said 

y 
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shaft to form a high-speed driving connection. 
for the shaft, means for driving said Worm and 
the second-mentioned gear, clutch means oper 
able to operatively connect said driving means 
to said worm or to the second-mentioned gear 
selectively, means rendering said Worm shift 
able out of mesh with said worm-wheel by rota 
tion of the latter by said gears and shaft, and 
spring means to shift the worm into mesh with 
the Worn-Wheel. 

8. In a power transmission mechanism, a pair 
of transmission shafts, means for driving said 
shafts simultaneously, a follower shaft, s, worm 
wheel and a gear on said follower shaft and sen 
cured to rotate therewith, a worm to mesh with 
said worm-wheel and mounted for rotation and 
for axial sliding on One of said transmission 
shafts, a gear rotatably mounted on the other 
of said transmission shafts, a clutch device to 
operatively connect said worm to its shaft, a 
clutch device to operatively connect the second 
mentioned gear to its shaft, said worm being 
shiftable axially by said worm-wheel out of mesh 
therewith when the worm-wheel is driven by said 
gears, and a compression spring encircling said 
worm-shaft to move the worm into engagement 
with said worm-wheel in response to operation of 
the first-mentioned clutch device. 

9. In a power transmission mechanism, a ver 
tical driven shaft, a worm-wheel and a gear 
upon said shaft and secured to rotate with the 
shaft, a worm to mesh with said Worn-wheel 
for low-speed driving of said shaft, a gear to 
mesh with said first gear for high-speed driv 
ing of said shaft, means for driving said worm 
and said second gear, clutch means operable to 
operatively connect said driving means selec 
tively to said worm or to said second gear, means 
rendering said worm shiftable out of mesh with 
the worm-wheel by rotation of the latter by said 
gears and shaft, and a casing enclosing said 
worm-wheel, worm and gears and forming an oil 
bath enclosure therefor, the upper end portion 
of said shaft protruding above said Casing for 
operative connection of the shaft to a device to 
be driven thereby. . V 

10. In a power transmission mechanism, a pair 
of power transmission shafts mounted in hori 
zontal arrangement and in parallel relation to 
each other at opposite sides of a vertical plane, 
means for driving said shafts simultaneously, a 
driven shaft extending between said shafts and 
mounted in a vertical position, means for oper 
atively connecting said driven shaft at the upper 
end thereof to a device to be driven, a low-Speed 
driving connection between one of said trans 
mission shafts and said driven shaft, a high 
speed driving connection between the other of 
said transmission shafts and said driven shaft, 
means operable to render said driving connec 
tions operative selectively to alter the speed of 
said driven shaft, and a casing enclosing said 
driving connections and forming an oil bath en 
closure for said driving connections, the upper 
end portion of said driven shaft protruding above 
said enclosure for operative connection bf the . 
shaft to a device to be driven thereby. 

PERCY L. HILTZ. 


