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UNITED STATES PATENT OFFICE 
2,373,026 

DEVICE FOR, MEASURING SPECIFIC 
WOLUME 

Reynolds Guyer and Gerald G. Johnston, St. Paul, 
Minn, assignors to Waldorf Paper Products 
Company, St. Paul, Minn., a corporation of 
Minnesota, 

Application October 2, 1942, Serial No. 460,502 
(C. 3-42) 7 Claims. 

Our invention relates to measuring devices for 
measuring Specific Volume and has for an object 
to provide a measuring device by means of which 
the Specific volume of a bulky material, such as a 
powdered or granular Substance, may be readily 
determined. 
Another object of the invention resides in pro 

viding a measuring device comprising a case hav 
ing a base, Spaced side Walls and a front wall 
connected to said side Walls, said front wall hav 
ing a vertical slot therein. 
A still further object of the invention resides in 

providing a tubular receptacle and in supporting 
Said receptacle for vertical movement between the 
walls of the case and adjacent said slot. 
A feature of the invention resides in construct 

ing Said agitating device with a lever disposed 
between Said Side Walls and adapted to engage the 
bottom of the receptacle to procure agitation of 
the Contents thereof. 
A feature of the invention resides in construct 

irug the receptacle with a shock resisting bottom 
adapted to be engaged by said lever. 
Another object of the invention resides in pro 

Viding can means for Operating Said lever. 
An object of the invention resides in providing 

a weighted head within said receptacle slidable 
aiong the receptacle and adapted to CauSe Settling 
and compacting of the Substances Within the 
receptacle upon up and down movement of the 
receptacle. 
A still further object of the invention resides in 

providing a graduated Scale on Said front wall 
adjacent the receptacle and Slot for indicating the 
volume of the contents thereof and in providing 
said weight with a surface adapted to register 
with the graduations of the Scale. 
Other objects of the invention reside in the 

novel combination and arrangement of partS and 
in the details of construction hereinafter illus 
trated and/or described. 

in the drawing: 
Fig. 1 is a plan view of a measuring device 

illustrating an embodiment of our invention. 
Fig. 2 is a front elevational view of the structure 

shown in Fig. 1. 
Fig. 3 is an elevational Sectional view taken on 

line 3-3 of Fig. 1. 
Fig. 4 is a plan sectional view taken on line 

4-4 of Fig. 3. 
Our invention comprises a case 0 which is 

preferably constructed of Wood or Some other 
suitable material. This case comprises a base 
and two side walls 2 and 3 extending upwardly 
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and i3 is a front wall f', a rear wall 5 and a top 
6. The front Wall 4 extends in a vertical 

direction, While the rear Wall 5 and the top 6, as 
Well as the rear Ward portions of the side Walls 2 
and 3 are curved to give the device an attractive 
appearance. The lateral Walls and top of the 
case () may be secured together by gluing or 
otherwise and the bottom may be detachably 
secured to the lateral walls by means of screws 

which extend through said bottom and are 
SCrewed into the lower ends of the Walls 2 and 
i3. Cushion pads 8, attached to the under sur 
face of the base i?, serve to support the entire 
case upon the surface on which the same rests. 
Operating in conjunction with the case 0 is a 

tubular receptacle 2 which has a cylindrical por 
tion 22 formed with a bore 23 therein of uniform 
CrOSS Section throughout its extent. ... The tubular 
receptacle 2 is open at the top and is closed at its 
lower end by means of a bottom 24 which is pref 
erably constructed of a shock-resisting material 
Such as one of the Well-known plastic composi 
tions, now on the market. This bottom has a 
rounded portion 25 through Which the receptacle 
2i is supported. 
The receptacle 2 is guided for Wertical move 

ment by means of a cylindrical hole 26 formed in 
the forward portion of the top 6 adjacent the 
front Wall 4 and in another cylindrical hole 27 
formed in a block 28 extending between the side 
walls 2 and 3 and secured thereto. These holes 
are sufficiently loose so that the receptacle 2 may 
move freely in an up and down direction therein, 
Said holes Serving as guide means for guiding the 
receptacle for up and down movement. 

In the uppermost portion of the front wall 4 
of the case is formed a V-shaped vertically 
extending slot 29. This slot forms a window 
adjacent the uppermost portion of receptacle 2 
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through which the interior of the receptacle may 
be viewed. A Scale 3 is disposed along the front 
wall 4 and adjacent the slot 29 and is held in 
adjusted position with reference to the case ?o by 
means of two ScreWS 32 which extend through 
Slots 33 in Said Scale and are threaded into the 
portion of the front Wall 4 adjacent the slot 29. 
The Scale 3i has graduations 34 thereon which 
indicate the volume of the tubular receptacle 2 
in cubic inches or in any other suitable units of 
Volume, 

For the purpose of maintaining the uppermost 
surface of the contents of the receptacle flat and 
at right angles to the axis of the receptacle and 
for causing the contents to settle and pack, a 

therefrom. Disposed between the side walls 255 weighted head 35 is employed. This head fits 



2 
closely within the bore 23 of the tubular receptacle 
2 and scrapes the substance within the recep 
tacle from the walls thereof, compressing and com 
pacting the same Within the receptacle and caus 
ing the upper surface of the Substance to become 
flat at right angles to the receptacle. The head 
35 acts as a piston within the receptacle 2 upon 
agitation of the receptacle. For the purpose of 
removing the head 35, a loop 36 is secured to the 
uppermost portion thereof Which is adapted to be 
engaged by a hook 37 formed on a rod 38 capable 
of being inserted into the receptacle and manu 
ally operated to lift the head 35 out of the recep 
tacle. 

In order to agitate the substance within the re 
ceptacle 2 and for causing the same to settle in 
Said receptacle through the action of the 
Weighted head 35, an agitating device is en 
ployed which is indicated in its entirety by the 
reference numeral 39. This agitating device 
comprises a lever 4 which is disposed within the 
interior of the case 0 and is situated between the 
two Walls 2 and 3. This lever has a forwardly 
extending arm 42 and a rearwardly extending arm 
43. Arm 42 has an engaging member 44 secured 
thereto Which is adapted to engage the rounded 
portion 25 of the bottom 24 of receptacle 2. The 
lever 4 is pivoted by means of a shaft 45 which 
extends through the two walls 2 and 3 of case AO 
and through the said lever intermediate the ends 
thereof. Washers 46 on the said shaft, situated 
between the lever 4 and the Walls 2 and 3 hold 
Said lever in Spaced relation to said Walls. 
The lever 4 is operated as follows. For this 

purpose, a shaft 47 is employed which extends 
through the two walls 2 and 3 of case 0. This 
shaft has secured to it an actuating member 48 
Which consists of two cams 5 and 52 and circu 
lar portions 53 therebetween. The shaft 47 has 
formed at the Outer end thereof a crank 5.5 by 
means of which said shaft may be rotated. 
When the shaft 47 is turned, the cams 5 and 52 
alternately engage the arm. A3 of lever 4 and 
cause swinging movemsent of lever 4?, which pro 
duce up and down movement of the tubular re 
ceptacle 2 f. 
The operation of the invention is as follows. 

The tubular receptacle 2 is designed for a certain 
Weight of substance. When a given quantity of 
the substance has been placed in the receptacle 
2, as indicated at 56, the weighted head 35 is 
inserted into the uppermost portion of the re 
ceptacle and the receptacle inserted into the guide 
means formed in the case 0. The weight of the 
head 35 depends upon the kind of material to be 
tested and is determined by experiment. When 
in proper position, the portion 25 of bottom 
24 of receptacle 2 rests upon the engaging mem 
ber 44 of lever 4. In normal position, the arm 
43 of lever 4 engages one of the circular por 
tions 53 of the member 48 which serves to limit 
the down Ward movement of the receptacle 2. 
Upon rapid rotation of the shaft 47, the cams 5 
and 52 are caused to alternately strike arm 43 of 
said lever and cause rapid alternate Oscillation of 
the lever. This causes successive raising and 
lowering of the receptatcle 2, which, when the 
cams 5 and 52 are Swung out of engagement, 
drops downwardly by gravity until the lever 4 
reaches the position shown in Fig. 3. Such ac 
tion of the agitating means 39 causes the Weighted 
head 35 to descend until the same is in position 
shown in Fig. 3. The height of the lower surface 
of the head 35 is then measured on the scale 3 
by the graduations 34 thereon which accurately 
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2,378,026 
gives the cubic volume of the contents of the re 
ceptacle below the weighted head 35. Calibra 
tion of the scale 3 may be prepared by loosening 
the screws 32 and sliding the scale vertically along 
the slots 33. 
The advantages of Our invention are manifest. 

Our measuring device is extremely simple and 
practical and may be constructed at a nominal 
expense. With our invention, the specific vol 
ume of powdered, granular or similar substances 
can be readily and quickly determined. Our in 
Vention may be constructed from materials read 
ily available for the purpose and when in opera 
tion, operates positively and With a minimum 
amount of wear. The tubular receptacle is read 
ily removed during filling, so that the powders 
are not Spilled upon the machine proper. With the 
particular botton used for the receptacle, injury 
thereto in using the device is entirely prevented. 
With our apparatus, the specific volume is quick 
ly and accurately determined. 
Changes in the Specific form of our invention, 

as herein disclosed, may be made within the scope 
of what is claimed without departing from the 
Spirit of our invention. 
Having described our invention, what we claim 

as new and desire to protect by Letters Patent is: 
1. A measuring device Comprising a support, a. 

tubular receptacle open at the top and having a 
shock resisting botton attached thereto, said bot 
tom comprising a plug forming a bottom closure 
for said receptacle, means for guiding said re 
Ceptacle for up and doWn novernent, a fixed meas 
uring Scale On Said Support adjacent Said recep 
tacle, and agitat.ng means for engaging the bot 
tOm of the receptacle and causing the contents 
thereof to settle Within the receptacle. 

2. A measuring device comprising a case hav 
ing a base, Spaced side Walls, a front wall con 
nected to Said Side Walls, said front wall having a 
Vertical slot therein, a transparent tubular re 
ceptacle disposed Within said case between said 
side Walls and in proXimity to said slot, means 
for guiding Said receptacle for Wertical sliding 
movement adjacent said slot, a scale carried by 
Said front Wall and disposed adjacent said slot, 
said scale having graduations thereon, means for 
raising and lowering said receptacle Within said 
guide means, said means being disposed between 
said side Walls arid means for limiting the down 
Ward movement of Said receptacle. 

3. A measuring device comprising a case hav 
ing a base, spaced side Walls, a front Wall con 
nected to said side Walls, said front wall having a 
Vertical slot therein, a transparent tubular re 
ceptacle disposed within said case between said 
side walls and in proximity to Sad slot, means 
for guiding said receptacle for vertical sliding 
movement adjacent said slot, a Scale carried by 
said front wall and disposed adjacent Said slot, 
said scale having graduations thereon, a level.' 
disposed between said Side Walls and engaging 
said receptacle, pivot means extending through 
said side Walls and Supporting Said lever, and 
means for SWinging said lever about Said pivot 
e3S, 
4. A measuring device comprising a ca.Se haW 

ing a base, spaced side walls, a front Wall con 
nected to said side walls, said front Wall having 
a vertical slot therein, a transparent tubular re 
ceptacle disposed within said case between Said 
side walls and in proximity to said slot, means 
for guiding said receptacle for vertical sliding 
movement adjacent said slot, a scale carried by 
said front wall and disposed adjacent Said slot, 



2,878,026 
said scale having graduations thereon, a lever dis 
posed between said side Walls and engaging Said 
receptacle, a shaft extending through said side 
walls and Supporting said lever, a second shaft 
extending through said side Walls, a cam. On Said 
second shaft, and means for turning said second 
shaft. - 

5. A measuring device comprising a Support, a 
transparent tubular receptacle, means for guid 
ing said tubular receptacle for vertical movement 
relative to the Support, a scale disposed adjacent 
the receptacle and having graduations thereon, a 
weighted head insertable into the receptacle 
through the upper end thereof and having a flat 
surface adapted to engage the substance within 
the receptacle and indicating means adapted to 
register with the graduations on said scale, a 
lever pivoted to said support and having an arm 
engaging said receptacle for moving the same and 
a second arm extending rearwardly therefrom, 
a shaft, an operating member mounted on said 
shaft and having a cam engaging Said second arm 
for raising the receptacle and a circular portion 
adapted to support said lever with the receptacle 

10 

3. 
in its lowermost position and in proper relation 
ship with respect to the scale. 

6. A measuring device comprising a tubular 
transparent receptacle open at its top and closed 
at its bottom, a Support for said receptacle hold 
ing said receptacle substantially vertical and aX 
ially slidable, means for sliding said receptacle 
vertically including means for limiting the down 
Ward movement of said receptacle, a weight slid 
ably supported within said receptacle, and a scale 
on said support adjacent said receptacle. 

7. A measuring device comprising a hollow tu 
bular transparent receptacle having a closed bot 
tom and an Open top, means supporting said re 
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ceptacle in a substantially vertical position for 
slidable movement vertically, a weight slidably 
positioned within said receptacle, means for re 
ciprocating said receptacle Vertically including 
means for limiting the extreme position of said 
receptacle, a Scale Secured to Said supporting 
means adjacent Said receptacle, said scale extend 
ing longitudinally of said receptacle. 

REYNOLOS GUYER. 
GERALD G. JOHNSTON, 


