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UNITED STATES PATENT OFFICE. 
STEPHEN ELLSWORTH HARBACK, OF FORT SMITH, ARKANSAs. 

PNEUMATIC, SCALE. 

1,070,461. 
Application filed January 16, 1913. 

Specification of Letters Patent, Patented Aug. 19, 1913. 
Serial No. 742,435. 

To all whom it may concern: 
Be it known that I, STEPHEN E. HAR 

BACR, a citizen of the United States, and a 
resident of Fort Smith, in the county of 
Sebastian and State of Arkansas, have made 
certain new and useful. Improvements in 
Pneumatic Scales, of which the following 
is a specification. 
My invention relates to improvements in 

pneumatic scales, and it consists in the com 
binations, constructions, and arrangements 
herein described and claimed. 
An object of my invention is to provide 

a device which is an improvement over that 
disclosed in a prior application, Serial 
Number 633,892, filed June 17, 1911. 
A further object of the present invention 

is to provide a pneumatic scale in which the 
friction of the movable parts is reduced to 
a minimum. 
A further object of my invention is to 

provide a device which may be readily as 
sembled or taken apart for inspection or 
adjustment. 
Other objects and advantages will appear 

in the following specification, and the novel 
features of the device will be particularly 
pointed out in the appended claims. 
My invention is illustrated in the accom 

panying drawings forming part of this ap 
plication in which 

Figure 1 is a perspective view of the de 
vice, part of the casing being removed to 
show the working parts, Fig. 2 is a vertical 
section through the device, Fig. 3 is a per 
spective view of one of the air chambers, 
Fig. 4 is a detail section of a portion of 
the device along the line 4-4 of Fig. 2, 
Fig. 5 is a vertical section at right angles 
to Fig. 6, Fig. 6 is a plan view of the guide 
plate, Fig. 7 is a plan view of the main pis 
ton or PEg: Fig. 8 is a detail sectional 
view of the check valve, and Fig. 9 is a 
view of a modified form of the device. 

Referring particularly to Figs. 2 and 5, 
it will be seen that I provide a hollow base 
portion 1 which is mounted upon adjusting 
screws 2. This base portion has an upper 
annular extension 1* and is provided with a 
bottom 3. 

Disposed within the annular extension 1* 
is a reservoir 4, which is provided with an 
outwardly extending annular flange 4* ar 
ranged to rest on a shoulder 1 upon the an 
nular extension 1. The reservoir may be 

made of any suitable material, but is pref 
erably made of brass. 

Disposed on the interior of the recep 
tacle 4 is the weight 5 provided with an an 
nular flange 5 having an annular recess 5. 
A ring or collar 6 is disposed in the recess 
5, Said ring being provided with a threaded 
exterior portion arranged to engage threads 
on the flange 5. Screws extend through 
the ring in order to lock the latter in posi 
tion. A metal cap 8 bears a plate or plat 
form 9, which is held by screws 10 to the 
cap 8. The peripheral flange 9 of the plat 
form 9 extends downwardly over the outside 
edge of the extension 1*. This prevents an 
accumulation of dust. A flange 8 on the 
cap 8 serves as a means for holding in po 
sition an expansion ring 11 which bears 
against the interior of the reservoir. An 
extension of the collar 6 clamps an L-shaped 
leather gasket 12 against the flange 5* and 
the lower portion of the weight 8 and the 
expansion ring, an auxiliary gasket 13 being 
also provided to insure an air-tight joint. 
As will be seen from Fig. 7 the cap 8 is 

provided with notches or grooves 87 ar 
ranged to receive the guide wheels 14 which 
are carried by small plates 15 screwed to an 
annular plate or ring 16. The latter is se 
cured to the top of the reservoir 4 by means 
of Screws 17. The plate 16 is perforated at 
16 in the manner indicated in Fig. 6. 
In Fig. 2 I have shown a valve casing 19 

for holding the check valve 18. The latter 
is simply a cylinder provided at one end 
with a hinged closure 18*, as shown in Fig. 8. 

Disposed upon the base 1 is an upright 
consisting of two parts 20 and 21. These 
parts are secured to the base by means of 
Screws 22 and are also secured together by 
means of screws 23 which pass through 
bosses 24 which are cast integrally with the 
members 20 and 21. The member 21 is pro 
vided with an opening 21* which may be 
glazed or not. 

Secured to the base portion 1 within the 
casing formed by the members 20 and 21 is a 
frame comprising the side members 25 and 
26 (see Fig. 1), these side members being se 
cured together by means of the cross pins 27. 
Mounted on a shaft 28 pivotally disposed 

between the side members 25 and 26 of the 
frame is a gear 29 arranged to be engaged 
by an L-shaped segment 30, which is piv 
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otally mounted at 31 (see Fig. 2). This 110 
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struction of this 
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segment is provided with a slot 32 arranged 
to receive a pin 33 which passes through a 
lever 34. The latter is provided with a slot 
34* at one end arranged to receive a pin 35 
on the end of a Bourdon tube 36. The lever 
34 is provided with a slidable weight 37 
arranged to be held by a set screw 38 at varying positions along the lever. The con 

part of the device is best 
seen in Fig. 4. 

Connected with the reservoir 4 is a pipe 
39 which leads to an air chamber 40. The 
latter is in communication with two cylin 
ders 41 and 42 respectively (see Fig. 2). 
In the cylinder 41 is a plunger or piston 41*. 
At the top of the cylinder 41 is an air cham 
ber 43. It will be observed that the air 
chamber is of larger diameter than the cyl 
inder 41 and also that there is a stop mem 
ber 44 at the bottom of the cylinder 41 to 
limit the downward movement of the piston 
41*. In the cylinder 42 is a piston 45 which 
rests normally on a stop member 46. The 
upper end of the cylinder 42 is in direct 
communication with the Bourdon tube 36. 

From the foregoing description of the va 
rious parts of the device the operation there 
of may be readily understood. 
The reservoir 4 is supplied with air by at 

taching an ordinary air pump such as a bi 
cycle pump to the valve casing 19 and pump 
ing the air into the chamber 4. This will 
cause the weight 5, the cap 8, to which it is 
attached, and the platform 9, which is se 
cured to the cap, to rise into the position 
shown in Figs. 1, 2 and 5 where it is held by 
the pressure of the air in the reservoir 4. 
This pressure is, of course, communicated 
through the tube 42 to the Bourdon tube 36, 
which will move so as to swing the lever 30 
and turn the gear 29 and the dial 47 which 
is mounted upon the shaft 28 of the gear 29. 
The upper part of this dial has a scale 48, 
the parts of which may be brought into view 
through the opening 21*. By means of the 
weight 37 the dial may be brought to zero 
when the compartment or reservoir 4 is filled 
with enough air to raise the platform. Now . 
when a weight is placed on the platform 9, 
it will tend to force the latter downwardly. 
The air in the reservoir 4 will then become 
compressed. This will tend first of all to 
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force up the small piston 41, because this 
piston is relatively lighter in proportion to 
the diameter of the tube 41 than is the piston 
46 in proportion to the piston 45. The pis 
ton 41* will rise until it reaches the stop 44: 
and the air in the cylinder 43 will be slightly 
compressed. As soon as the piston 41 
reaches its upper limit the continued pres 
sure of the weight will cause the piston 45 to 
move upwardly driving the air into the tube 
and causing it to uncoil. This will raise the 
lever 34 and cause the shifting of the lever 
30 a distance proportional to the uncoiling 

1,070,461 
of the Bourdon tube. The dial will there 
fore be turned so as to bring that part of the 
Scale which corresponds with the weight 
placed on the platform directly before the 
slot 21*. The chamber 43 acts as an air 
cushion and prevents the undue swinging of 
the dial plate. When the weight is placed 
on the platform 9 and the latter moves down 
wardly it is guided by means of the wheels 
14. These guide wheels, as will be seen by 
Fig. 5, are some distance above the lower 
edge of the cap 8, which bears on the inte 
rior of the reservoir 4. The platform 9 is 
therefore guided in its movement, even 
though the thickness of the expansion ring 
11 may be made comparatively small. 
The interior of the reservoir is designed 

to be oiled so that the parts will slide easily. 
This also prevents the escape of air. 

It will be obvious that since the move 
ment of the dial is effected by pressure trans 
mitted from the reservoir 4 a plurality of 
dials may be connected with one reservoil 
and will register simultaneously at different 
places. In Fig. 9 I have shown dial casings 
A, B and C containing dials similar to that 
shown at 47. These dial casings are con 
nected by pipes 50 with a common reservoir 
4 having a weighing platform 9 similar to 
that already described. This arrangement 
is convenient in places where it is desirable 
to indicate in different places the result of 
the same weighing operation. Thus one of 
the indicating dials may be in the ware 
house where goods are received or shipped, 
another in the office, and others at any de 
sirable points. 
I claim; 1. A pneumatic scale comprising a hol 

low base, a hollow air reservoir within said 
base, a Bourdon tube, an indicating dial op 
erated thereby, means for direct communi 
cation between said Bourdon tube and the 
interior of said reservoir, a weight normally 
held in an upper position by the air con 
fined in the reservoir, a platform secured to 
said weight, means for guiding the move 
ment of the weight with respect to the walls 
of the reservoir, said guiding means com 
prising a plate secured to the upper edge of 
said reservoir, and anti-friction wheels car ried by said plate and arranged to engage 
the weight. 

2. A pneumatic scale comprising a hollow 
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base, a hollow air reservoir within said base, . 
a Bourdon tube, an indicating dial operated 
thereby, means for direct communication be 
tween said Bourdon tube and the interior of 
said reservoir, a weight normally held in an 
upper position by the air confined in the 
reservoir, a platform secured to said weight, 
means for guiding the movement of the 
weight with respect to the walls of the res 
ervoir, said guiding means comprising a 
plate secured to the upper edge of said res 
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ervoir, anti-friction wheels carried by said plate and arranged to engage the weight, 
and an expansion ring carried by the weight 
and arranged to bear against the walls of 
the reservoir. * . . . . . . . 

3. A pneumatic Scale comprising a hollow 
base, a hollow air reservoir within said base, 
a Bourdon tube, an indicating dial oper, 
ated thereby, means for direct communica 
tion between said Bourdon tube and the in 
terior of said reservoir, a weight normally 
held in an upper position by the air con 
fined in the reservoir, a platform secured to 
said weight, means for guiding the move 
ment of the weight with respect to the walls 
of the reservoir, said guiding means com 
prising a plate Secured to the upper edge 
of said reservoir, anti-friction wheels car 
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ried by said plate and arranged to engage 
the weight, an expansion ring carried by the 
weight and arranged to bear against the 
walls of the reservoir, and an auxiliary gas 
ket carried by the weight below the expan 
sion ring for preventing the escape of air. 

4. In a pneumatic scale, a hollow base, 
a casing mounted on said base, a Bourdon 
tube disposed within said casing, a dial ar 
ranged to be moved by Said Bourdon tube, 
a cylinder connected with said Bourdon tube, 
a piston within said cylinder, a reservoir 

connected with said cylinder, a weight slid 
ably disposed within said reservoir and nor 
mally held in an upper position by the air 
in the reservoir, means for preventing the 
escape of air past the weight, and a plat 
form secured to said weight and arranged 
to move with respect to the reservoir. 

5. In a pneumatic scale, a hollow base, a 
casing mounted on said base, a Bourdon 
tube disposed within said casing, a dial ar 
ranged to be moved by said Bourdon tube, 
a cylinder connected with said Bourdon 
tube, a piston within said cylinder, a reser 
voir connected with said cylinder, a weight 
slidably disposed within said reservoir and 
normally held in an upper position by the 
air in the reservoir, means for preventing 
the escape of air past the weight, a plat 
form secured to said weight and arranged 
to move with respect to the reservoir, an 
auxiliary cylinder also in communication 
with said air reservoir, and a piston in said 
auxiliary cylinder, said last named piston 
being arranged to move under air pressure 
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before the movement of the first named 55 
piston. 

STEPHEN ELLSWORTH HARBACK. 
Witnesses: - 

CHAs. HUNT, 
FRED REISING, Jr. 


