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Rogers Products Co., Inc., Jersey City, N.J., a corporation of New Jersey 
Application July 16, 1941, Serial No 402,663 

(CI. 265-11) 14 Claims. 

This invention relates to apparatus for meas 
uring the viscosity of liquids such as, for ex 
ample, lubricating oil. An object of the inven 
tion is to provide apparatus of this nature from 
which a reading may be readily taken. Another 
object is to provide apparatus Which may be 
readily and thoroughly drained and cleaned after 
each operation and in this connection an object 
of the invention is to provide a capillary assen 
bly or unit which may be readily removed and 
replaced. A further object is to provide a capi 
lary assembly which may be adjusted longitudi 
nally of the measuring tube in which it is dis 
posed with the parts of the assembly always in 
predetermined relation. A further object is to 
provide for proper flow-guidance of the liquid 
in the measuring tube in a manner to prevent 
turbulence and air entrainment. Still another 
object is to provide a simple and compact unitary 
structure designed throughout for the attain 
ment of quick and accurate readings in use. How 
these and other objects are attained will be de 
scribed with reference to the accompanying 
drawings in Which: 
Figure 1 is a side elevation, partly in vertical 

section, of an illustrative, and at present pre 
ferred, embodiment of the invention. 

Figure 2 is a front elevation of the apparatus 
of Figure 1. 

Figure 3 is an elevation of a capillary unit 
which appears also in Figure and is visible in 
part in Figure 2. 

Figure 4 is a vertical section, on an enlarged 
Scale, of certain drive and control instrumen 
talities which appear in elevation at the upper 
left of Figure 1. 

Figure 5 is a plan view, With parts in section 
and with other parts removed, of a base portion 
which appears at the bottom of Figure 1. 

Figure 6 is a section on line 6-6 of Figure 5. 
Figure 7 is a front elevation of the base por 

tion shown in Figure 5. 
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Figure 8 is a section substantially on line 8–8 
of Figure 5. 

Figure 9 is a section. Substantially on line 9-9 
of Figure 5, and - 

Figure 10 is a section Substantially on line, 
- ) of Figure 6. 
Referring to the drawings, reference numeral 

5 designates generally the base portion of the 
apparatus, this including a hollow body portion 
16 and a hollow foot portion 7 which constitute 
together a reservoir 8. The body portion 6 has 
a vertical neck portion 9 provided with a Welti 
cal cylindrical bore 20 which runs into the reser 

50 

55. 

voir 8. In a bore in the bottom wall of body 
portion f6 and coaxial with bore 20, is threaded 
a plug 21, the inner end of this plug, except for a 
spring centering boss 22, being flush with the 
inner surface of the bottom wall of the reservoir, 
this surface being inclined throughout down 
wardly and to the left, Figure 1. The front wall 
of the body portion has upper and lower projec 
tions 23 and 24 provided with parallel bores 
sloped as the bottom Wall of the reservoir 8 and 
connected, through coupling nuts, with a U 
shaped transparent tube 25 whose arms are in 
clined as the bores with which they are flushly 
joined. 

Projecting upwardly from the body portion 6 
are hollow necks 26 and 2. Which through in 
Wardly and downwardly sloped counterbores 28 
and 29, Figure 8, are in connection with the res 
ervoir - 8, these being plugged in use. 
The foot portion f7 of the base casting has a 

flat horizontal circular bottom surface 30 in 
which are formed intersecting bores 3 and 32 for 
the reception of pump gears 33 and 34. A bore 
35, which appears most clearly in Figure 10, con 
nects with the hollow interior of the foot por 
tion and constitutes the pump inlet. A pump 
outlet 36 leads to a hollow protuberance 37 at the 
top and at one side of the foot portion, 
Gear 33 is fixed to a vertical shaft 38 which is 

journaled in a coaxial bore 39 just above the gear 
and extends upWardly through a hollow inter 
nally threaded neck 40, as most clearly shown in 
Figure 6. A coaxial bore above gear 34 provides a 
bearing for the axle pin 4f of the gear. Secured 
and sealed against the bottom surface 30 is a bot 
tom cap 42 provided with bores which receive and 
journal a lower extension of shaft 38 and the low 
er portion of pin 4. The cap 42 has a reduced. 
neck 43 which as here shown is passed through an 
opening in a horizontal wall 44 so that the base 
is supported on the latter through a gasket 45 
and is Secured by means of a nut 46 threaded on 
the extremity of the neck 43 against the bottom 
wall. Cap 42 is provided with vertical bores 47 
and 48, most clearly shown in Figure 9, communi 
cating with the inlet and outlet sides of the pump 
respectively, tubing sections 49 and 50 being 
threaded fiushly into the bores and equipped at 
their lower ends with petcocks 5 and 52, respec 
tively, for drainage purposes. 
Threaded into the neck 40 is a rigid vertical 

tube 53 which constitutes a housing for shaft 38, 
the tube extending through an opening in an arm 
54 which projects from the body portion 6 and 
being Secured therein by a set screw 55, 



2 
Reference numeral 56 designates generally a 

head having parallel arms 5 and 58 through 
openings in the ends of which the upper portion 
of tube 53 extends to be rigidly fixed by set 
screws as at 59, Figure 4. Head 56 includes a tu 
bular portion 60 aligned with the bore 20 of the 
base portion f6. The lower end 6 of the tubular 
portion 60 is constituted as a stuffing box in 
which is engaged the upper end of a transparent 
graduated measuring tube 62, the upper extrem 
ity of the tube bearing against a shoulder 63 
which forms the annular bottom boundary of an 
enlargement 64, the upper surface of this bound 
ary being sloped downwardly throughout and 
flushly overlying the end of the tube. 
The lower end of tube 62 is received in the bore 

20 and engaged in a stuffing box 65. To prevent 
the tube from jarring downwardly, its lower end 
is engaged by a compression spring 66 whose 
lower end rests on plug 2 and is centered by boss 
22. Both the tube 62 and the spring 66 are in 
sertable through the opening which plug 2 
closes, or they may be inserted in the base prior 
to securing the head on housing 53. , 
Above enlargement 64 tubular portion 60 has a 

bore 67 having a diameter at least as large as the 
internal diameter of tube 62. The bore is con 
tinued through an annular extension 68 which 
projects upwardly into a cylindrical enlargement 
69, the upper end of the extension being outward 
ly beveled. The botton wall of the enlargement 
is sloped throughout toward an outlet port To 
which is similarly sloped. A neck 7 opposite the 
outlet. To has a bore 72 sloped as the latter, the 
outer end of the bore being closed by a transpar 
ent disc 73 which is retained by an annular nut 
4. ...A 
Slidable in the upper end of enlargement 69 is 

a ring 75 which has a laterally projecting ear 76 
overlying an ear 77 on the head 56, Figure 2. 
Threaded in ear 76 is a screw 78 which for ma 
nipulation has a knurled head 79, the lower end 
of the screw being cylindrically reduced and hav 
ing thrust and journal supportin a bore in ear 77, 
the screw being retained by a cotter pin 80 below 
the latter. It will be evident that by turning 
screw T8 ring 75 will be threaded upwardly or 
downwardly thereon. The ring is provided with 
aligned horizontal bores in a fore and aft axial 
plane, these bores removably receiving a pin 8 
which may be secured at one end to a flexible re 
tainer 92 whose other end is fastened to the ring. 
The capillary unit hereinbefore referred to is 

generally indicated by the reference numeral 83. 
It comprises an upper cylindrical plug 84 having 
a diameter affording a close sliding and sealing fit 
in bore 67 of the head. The plug 84 has an upper. 
Central bore 85 countersunk to a bottom central 
restricted orifice 86 below which is a short noz 
zle-like extension 87. Rod portions 88 and 89 
secured in the lower end of plug 84 have lower 
portions bent toward each other and welded or 
otherwise fixed to a rod 90 which is coaxial with 
bore 86 and has a pointed end 9 slightly below 
the formation 87. 
: The lower end of rod 90 is forked into and se 
cured to the top of a cylindrical plug 92 dimen 
Sioned for a close sliding and sealing fit in tube 
2. The plug 92 has a countersunk top surface 
and is provided with an axial bore 93 which is 
continued through a bottom nozzle-like extension 
94, the bore being coaxial with rod 90. The rod 
rigidly maintains a predetermined spacing be 
tween plug 84 which defines the flow orifice 86 
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2,331,284 
and plug 92 which defines the flow-retarding pas 
Sage 93. 
A manipulating rod 95 has a lower bifurcated 

end secured to the top of plug 84 and at its upper 
end is formed as a ring 96 of such diameter that 
it can engage the top edge of ring 75 at opposite 
points for the support of the capillary unit. 
When thus supported, pin 8 can be inserted in 
ring 75 to the position shown in Figure 1 to en 
gage the inner bottom of ring 96 and thus hold 
down the capillary assembly. Under these con 
ditions the capillary assembly will be caused to 
follow ring 75 as adjusted by screw 78, or upon 
removal of pin 8, the assembly can be easily 
withdrawn upwardly for cleaning or replacement. 

Referring to Figures 1 and 4, the upper end 
of housing 53 is restricted to provide a bearing 
portion 97 for the upper end of shaft 38 and 
also to provide a shoulder 98 on which is sup 
ported the inner race of a ball bearing assembly 
99 received in a cylindrical cavity of a pulley 
00 which is freely rotatable with respect to shaft 

38, the pulley having thrust support on the upper 
end of the bearing portion 9. Pulley OO con 
stitutes the driving member of a clutch whose 
driven portion comprises a cup Of which car 
ries a friction disc 02 cooperable with a top 
cylindrical boss portion of the pulley. Cup 
has an upwardly projecting neck 03 threaded 
into a collar portion 04 of a member 05 which 
has an upper circumferential flange 06 under 
which is engaged the forked end of a shipper 
f07 pivoted on a stud f O8 rising from arm 57 
and pulled downwardly by a tension spring 09 
connected between the shipper and the arm. A 
ball bearing assembly do is interposed between 
the forked end of the shipper and the top of 
Cup fol. The driven portion of the clutch, con 
stituted by cup of and member 105 is splined 
on shaft 38. With the parts in the relation shown in Fig 
lure 4 and drive to the pulley OO being trans 
mitted from any suitable source through belts 
f, shaft 38 will be driven, since the clutch 

5 is closed by spring 109 which causes the ship 
per to bear downwardly on the ball bearing as 
Sembly "lo and thus press the friction disc foz 
against pulley 100. If it is desired to interrupt 
the drive, shipper foil is swung and through en 
gagement with flange 06 lifts the driven mem 
ber of the clutch to open the latter. Rotation 
of shaft 38, of course, causes the operation of 
the pump gears 33 and 34. 
A bowl 2, Figures 1 and 2, is connected by 

a pipe f3 into a fitting 4 and therethrough 
to a pipe f5 which is connected into the neck 
27 of body portion 6. Fitting i? 4 is branched 
flushly into outlet port 70 through a nipple is 
Whose passage is inclined as the port. The in 
ner bottom wall of the bowl is sloped through 
out and flushly to the pipe 3. 
A pipe 7 is connected into protuberance 37, 

being thus in communication with the outlet side 
of the pump, and extends upwardly to be con 
nected flushly through a fitting 8 into an in 
clined port 9 which debouches upwardly and 
inwardly into bore 67 of the head 56, the pas 
Sage of the fitting being inclined as the port. 
A pipe 20 leads upwardly from the hollow 

70 
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neck 26 of the body f6 and has its upper end 
flushly connected into a port 2 through a fit 
ting 22, the port being downwardly and out 
Wardly inclined from enlargement 64 and the 
passage of the fitting being similarly inclined. 
Finally, an upwardly extending pipe 23 is flush 
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ly connected into a bore 24 through a fitting 
25, the bore being downwardly inclined into the 
head enlargement 64 above bore 2, and the pas 
sage of fitting f25 being inclined as bore 24. 

It is herein assumed that the described ap 
paratus is mounted on the bottom 44 of a tank 
which for the purpose of temperature control 
may contain, for example, distilled water whose 
temperature is regulated in any suitable man 
ner, the level of the liquid being, of course, be 
low any open portions of the apparatus. With 
the apparatus at rest, a suitable amount of the 
liquid to be tested is run into the pan 2 and 
thence flows through pipes 3 and 5 and fit 
ting 4 to the reservoir 8 in the required 
amount which may be observed through gauge 
25. It is important that a fairly certain amount 
of liquid be introduced into the reservoir. It 
should not be up to the lower end of plug 93, 
nor should it be so small with respect to the 
capacity of the pump that air will be entrained. 
With the proper amount of liquid in the res 

ervoir, drive to the pump is started and fluid 
from the reservoir is consequently delivered 
through pipe fli and port 9 to the bore 67 
above plug 84. The liquid delivery is in amount 
greater than that which can escape through 
fioW orifice 86 and consequently there is an 
overflow at the top of extension 68 and through 
port 70, fitting f 4, and pipe 5 back to the 
reservoir. A constant head, which may be ob 
served through the transparent disc 73, is thus 
maintained above orifice 86. Liquid escaping 
through orifice 86 meets the pointed upper end 
of rod 90 and flows down the rod to the plug 
93, the rod being so much Smaller than the in 
ternal diameter of tube 62, that the liquid is 
guided downwardly entirely out of contact with 
the tube walls. The provision of this flow guid 
ing means is of great importance in preventing 
turbulence, air entrainment etc., and it has been 
found that if the liquid is permitted to run down 
the walls of the tube, errors in reading will re 
sult. 
The flow retarding passage 93 of plug 92 is 

of such diameter and length as to have a def 
inite flow retarding value with respect to the 
capacity of orifice 86. With this relationship 
established, the liquid will back up above plug' 
92, in accordance with its viscosity, until at 
some point in the tube a substantially constant 
head is maintained, this head being visible 
through the walls of the tube with reference to 
suitable calibrations on the latter, to give a read 
ing determinative of the relative viscosity. 
. It sometimes happens that the liquids being 
tested form a scum on the inside of the tube 62 
or perhaps some foreign matter may be injected, 
lodging in the orifices and thus affecting accuracy. 
In such case it is a simple matter to withdraw the 
complete capillary unit, thoroughly clean it and 
return it with the assurance that it will be re 
turned in toto to its original disposition relative 
to tube 62. Also, in testing liquids greatly out 
side of the ordinary range, appropriately modified 
assemblies may be substituted. 
The measuring tube 62 vents to atmosphere 

through pipe 23 as does also the reservoir 8 
through the intermediary of pipe 20. Bore 6 
and pipe 3 are upwardly open. 
It will be noted from the drawings and from 

the description that all liquid conduits, air vents, 
etc. are directed down Wardly throughout to the 
drainage cocks 5 and 52, and all joints are flush. 
Consequently, upon opening the cocks at the 
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completion of a testing operation, the apparatus 
may be thoroughly drained and flushed out with 
the use of only a small quantity of circulated 
cleaning fluid. There is no place for the fluid to 
hang when the drainage cocks are opened. The 
importance of this feature will be understood 
when it is recognized that only a few drops of 
liquid varying in viscosity from the liquid being 
tested will seriously affect the accuracy of the 
test. 
Base 6 and head 56 can be conveniently cast 

in metal or moulded in plastic. These parts and 
the measuring tube should have the same coeffi 
cient of expansion, in order to prevent undue 
strain and consequent inaccuracies under tem perature changes. 
While, as hereinbefore stated, the invention 

has been shown in an embodiment at present pre 
ferred, I do not necessarily limit myself to the 
form and arrangement of parts shown. Waria 
tions in these respects are contemplated in the 
claims which follow. 
I claim: . 
1. A viscosimeter comprising vertically disposed 

tubular means, means defining a restricted flow 
orifice at the upper portion of said tubular means, 
means defining a flow retarding passage below 
said orifice, means for maintaining above said 
orifice a constant head of the liquid whose vis 
cosity is to be determined, the head attained 
above said passage indicating the viscosity of the 
liquid, and flow-guiding means below said orifice 
receiving the flow from the latter and guiding it 
downwardly out of contact with the inner walls 
of said tubular means. 

2. Apparatus according to claim 1 wherein the 
flow guiding means is constituted by a rod dis 
posed between said defining means in said tubu 
lar means and spaced throughout from the inner 
walls of the latter sufficiently so that liquid flow 
ing down the rod will not contact said inner walls. 

3. A viscosimeter comprising vertically dis 
posed tubular means, means defining a restricted 
flow. Orifice at the upper portion of said tubular 
means, means defining a flow retarding passage 
below said orifice, means for maintaining above 
said orifice a constant head of the liquid whose 
viscosity is to be determined, the head attained 
above said passage indicating the viscosity of the 
liquid, and means directly connecting the orifice 
defining means and passage-defining means to 
maintain a predetermined spacing between the 
two, the said defining means and connecting 
means constituting a unit removable lengthwise 
from said tubular means, said unit including a 
portion above said orifice by means of which the 
unit is manipulable. : 

4. Apparatus according to claim 3 wherein the 
connecting means is constituted by a rod substan 
tially aligned with the orifice and passage and 
serving as flow-guiding means, said rod being 
spaced throughout from the inner walls of the 
tubular means sufficiently so that liquid flowing 
down the rod will not contact said inner walls. 

5. A viscosimeter comprising vertically dis 
posed tubular means, means defining a restricted 
fiów Orifice at the upper portion of said tubular 
means, means defining a flow retarding passage 
below said orifice, means for maintaining above 
Said orifice a constant head of the liquid whose 
viscosity is to be determined, the head attained 
above said passage indicating the viscosity of the 
liquid, means directly connecting the Orifice de 
fining means and passage-defining means to 

  



4. 
maintain a predetermined spacing between the 
two, the said defining means and connecting 
means constituting a unit adjustable lengthwise 
of Said tubular means, and means for maintain 
ing said unit in adjusted position. 

6. A viscosimeter comprising vertically dis 
posed tubular means, means defining a restricted 
flow orifice at the upper portion of said tubular 
means, means defining a flow retarding passage 

- below said orifice, means for maintaining above 
said orifice a constant head of the liquid whose 
viscosity is to be determined, the head attained 
above said passage indicating the viscosity of the 
liquid, means directly connecting the orifice de 
fining means and passage-defining means to 
maintain a predetermined spacing between the 
two, the said defining means and connecting 
.nheans constituting a unit removable lengthwise 
from said tubular means, and a rod projecting 
upwardly beyond the upper end of said tubular 
means so as to be accessible for the manipulation 
of Said unit. - 

7. A viscosimeter comprising vertically dis 
posed tubular means, means defining a restricted 
flow orifice at the upper portion of said tubular 
means, means defining a flow retarding passage 
below Said orifice, means for maintaining above 
said orifice a constant head of the liquid whose 
viscosity is to be determined, the head attained 
above said passage indicating the viscosity of the 
liquid, means directly connecting the orifice de 
fining means and passage-defining means to 
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mined spacing between the two, one of said plug 
portions being provided with an orifice for in 
flow into the measuring chamber and the other 
of said plug portions being provided With a flow 
retarding passage for the Outflow from Said 
chamber. 

10. A unit according to claim 9 wherein a ma 
nipulating rod is secured to the inflow plug, Said 
rod projecting oppositely from the outflow plug. 

11. A viscosimeter comprising a hollow base, a 
measuring tube extending vertically upwardly 
from the base and communicating with the in 
terior of the latter, a tubular head on Said tube 
in communication therewith, means in said head 
above said tube defining a flow orifice, means in 
the lower portion of said tube defining a flow-re 
tarding passage, means for delivering liquid from 
said base to the interior of said head above said 
orifice in amount greater than the flow capacity 
of said orifice, an Overflow outlet in Said head 
establishing a constant head of liquid above said 
orifice, a pipe connecting said outlet With the 
interior of said base, and a filling tube in con 
nection with said pipe. 

12. A viscosimeter comprising a hollow base, a 
measuring tube extending vertically upwardly 
from the base and communicating With the in 
terior of the latter, a tubular head on Said tube 

30 

maintain a predetermined spacing between the 
two, the said, defining means and connecting 
means constituting a unit removable lengthwise 
from Said tubular means, a red projecting up 
wardly beyond the upper end of said tubular 
means so as to be accessible for the manipulation 
of said unit, and means engaging the last-named 
rod for maintaining Said unit in certain longi 
tudinal relationship to said tubular means. 

8. A viscosimeter comprising vertically dis 
posed tubular means, means defining a restricted 
flow orifice at the upper portion of said tubular 
in eans, means defining a flow retarding passage 
below said orifice, means for maintaining above 
said orifice a constant head of the liquid whose 
viscosity is to be determined, the head attained 
above said passage indicating the viscosity of the 
liquid, means directly connecting the orifice de 
fining means and passage-defining means to 
maintain a predetermined Spacing between the 
two, the said defining means and connecting 
means constituting a unit removable lengthwise 
from said tubular means, a rod projecting up 
wardly beyond the upper end of said tubular 
means so as to be accessible for the manipula 
tion of said unit, and means adjustable longitudi 
nally of Said tubular means engaging the last 
named rod for maintaining said unit in certain 
longitudinal relationship to said tubular means. 

9. For use in a viscosimeter having vertical 
tubular means which includes a measuring 
chamber, a unit comprising plug portions insert 
able in said tubular means and means connect 
ing said plug portions to maintain a predeter 
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in communication therewith, means in said head 
above said tube defining a flow orifice, means in 
the lower portion of said tube defining a flow 
retarding passage, a pump in said base with its 
inlet side connmunicating with the interior of the 
latter, a pipe connecting the outlet side of the 
pump with the interior of said head above said 
orifice, the pump having a delivery capacity 
greater than the flow capacity of said orifice, an 
overflow outlet in said head establishing a con 
stant head of liquid above said orifice, and a pipe 
connecting said outlet, With the interior of said 
base. 

3. Apparatus according to claim 12 wherein a 
drive shaft for the pump extends vertically there 
from, wherein a rigid tubular housing secured to 
the base is provided for said shaft, and wherein 
said tubular head is secured to said housing. 

14. A viscosimeter comprising a hollow base, a 
measuring tube extending vertically upwardly 
from the base and communicating with the in 
terior of the latter, a tubular head on said tube 
in communication therewith, means in said head 
above said tube defining a flow orifice, means in 
the lower portion of said tube defining a flow 
retarding passage, means for delivering liquid 
from Said base to the interior of said head above 
said orifice in amount greater than the flow ca 
pacity of said orifice, an overflow outlet in said 
head establishing a constant head of liquid above 
Said Orifice, a pipe connecting said outlet with 
the interior of said base, and venting means in 
cluding a tube connecting the interior of the 
base with the head below said orifice and in 
cluding a tube extending upwardly from said 
head from below said orifice. 

HERMAN ALBERTINE. 
  


