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17) (!!! It'h 011), it i?? (1? ("Once}") : 
I3e it known that I HENRY ALFREI) 

SCHIWA (; ER, citizen of the United States. re 

chigan, have invented a certain new and 
useful improvement in Spring-Calculato's, 
and declare the following to be a full. clear, 
and exact description of the same, such as 
will enable other's skilled in the art to which 
it pertains to make and use the same, refer'- 
ence being had to the accompanying di'a W 
ings, which form a part of this specification. 

Aiy invention relates to a computing chart 
and is especially designed fol' the calcula 
tion of helical springs. 
The object of this invention is to provide 

a simple, easily readable, and compara 
tively inexpensive device, adapted to indi 
cate the “safe load of a helical spring 
constructed of either round or Square wire 
of standal'd gage, of different materials, and 
of any retuired pitch diameter; and the de 
fiection per coil. 13y its use Springs may 
be formed to carry a certain load. With a 
predetermined gage of Wil'e, and pitch di 
ameter, or the safe load of a spring al 
ready constructed may be ascertained, the 
ilaterial, gage of Wire, and pitch diameter 
being known. 
Ciler advantages and improvements will 

hereafter appear. 
the drawings: Figure 1, is a plan view 

of the device indicating its double swinging 
aim and the small disk engaged there with, 
in one of its adjusted positions. Fig. 2, is a 
central cross sectional view through the 
disks and the Swinging arm. 

Referring to the letter's of reference 
placed upon the drawings. A denotes an 
shaped or double indicating arm formed of 
celluloid or other transparent material. 

B indicates a relatively small disk pro 
vided with radial lines b, representing dif 
ferent gages of round and Square steel, 
bronze and brass wire. 
C is a plug serving as a pivot. for the 

double arm and disk B, which are in turn 
connected togethel' to operate as a single 
unit by the rivet or dowel pin D. 

f indicates an annular disk mounted 
upon a base plate H*, concentric with the 
disk 3. 
F denotes a spring washer beneath the 

disk B the projecting edge of which bears 
against the plate H. 
G, is a fillister hand screw engaging the 
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plug C. and bearing against the spring 
Washer which serves to maintain the disks 
and the double indicating arma in operative 
'elation. 

f denotes a plurality of radial lines on 
the disk II registering with the radial lines 
th. On the disk 13: representing pitch dial 
ete's Which the vario is wires indicated on 
the disk B may be coiled to foim springs 
adapted for certain loads. 

i", , , denotes hai' lines on the double aim 
... l'espectively indicating load and de 
iiection. 
H. H. H. H*, are concentric columns 

denoting the load given in pounds, figured 
to stresses of 10.000. 50.000, 60.000 and 0,000 pounds per Square inch. 
The deflection per coil is given in inches, 

figul'ed to a stress of, 60000 lbs. per square 
inch for steel wire, 70000 lbs, per square 
inch for music Wire, 40000 lbs, per square 
inch for bronze vire, 30000 lbs. per square 
inch for brass wire. 

Each size of wire mentioned on disk B 
has a concentric collinn i. i. etc., on disk 
H where the value of deflection is given. 
The wire sizes as given on disk I3 are ex 
pressed in what is known as the Washburn 
& Moen standal'd gage for round steel, and 
in fractions of an inch for square steel. It 
will be obvious however that any standard gage may be employed. 
The calculator as set affords a reading for 

it:3 wire, which register's with 4 inch pitch 
diameter, and fol: which setting the hair 
lines on arm A indicates a load of S.5 lbs. 
When stressed at (50000 lbs. per square inch, 
99.2 when stressed to 70000 lbs., 70.S when 
stressel to 50000 lios. 56.7 when stressed to 
40000 lbs. 
60000 lbs. per square inch is generally 

taken as the safe load for common spring 
steel. The load under such stress is S5 lbs. 
The deflection per coil for this load can be 
found in the deflection colimn of E3 wire, 
and is 1.175 inches. Now if a spring of 
the same dimensions, but of bronze instead 
of steel, were made, the safe load may be 
read in the column of 1(){}{)0 lbs. stress, and 
the answer being 57 lbs., for which load the 
same deflection of 1.15 inches is inclicated. 
To determine what the opportunities ai'e 

with a steel spring loaded to S5 lbs., begin 
ning with #3 we find it registering with 4 
inch pitch diameter'; E-1 with approxi 
mately 3-3/16; #5 at 2-15/32; it 6 at 
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1-31/32; it at 1-17/32; #8 at 1-5/32; ii. 9 
at 29/32; it 10 at 43/64 and 1/8 at a little 
less than 21/32. It will now be seen for 
example that a spring of 85 lbs., Safe load, 
has nine sizes of wire open to selection out 
of those represented on the chart, ranging 
in pitch diameter from 21/32 to 4 inches. 

It will be understood that every line on 
the chart shown in the load columns is fol 
lowed by a figure, and every line shown in 
a deflection column is preceded by a figure, 
but due to the small space available on the 
drawing, it is impracticable to incorporate 
all of the figures. It will also be obvious 
that the figures on the indicator arm de 
note the wire number or gage, and are de 
signed to register with the respective con 
centric rows of graduations on the sta 
tionary disk denoting “ deflection.' 
Having thus described my invention, what 

II- claim is:— . . . . - 

1. In a device of the character described, 
a rotatable radially graduated disk, an in 

* dicator comprising two arms in spaced rela 
tion adapted to rotate with the disk as a 
single unit, and a stationary disk having a 
plurality of sets of graduations, with cer 
tain of which the graduations on the rota 
table disk and the respective swinging arms 

30 

35 

40 

of the indicator are adapted to register. 
2. In a device of the character described, 

a rotatable disk provided with radial gradu 
ations denoting metal gage, a stationary 
disk concentric to the rotatable disk having 
a plurality of radial ??? denoting pitch diameter adapted to register with the 
radial graduations of the rotatable disk, 
together with other groups of radial gradu 
ations in concentric rows denoting respec 
tively “load’ and “spring deflections,” and 
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an indicator formed of transparent material 
connected with the rotatable disk to rotate 
"therewith, comprising two arms in spaced 
relation to each other having indicator lines adapted to register with the graduations on 
the stationary disk, one of said alms pro 
vided with rows of numerals indicating wire 
gages adapted to register with the concen 
tric rows of graduations on the fixed disk 
denoting deflection. 

3. In a mechanical calculating device, the 
combination of a rotatible, radially gradu 
ated disk, a transparent indicator secured to 
said disk and rotatable therewith compris 
ing two arms, held in spaced relation, an 
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annular stationary disk concentric with the 
rotatable disk having radial lines adapted to 
register... with the radial lines of the rota 
table disk and with a plurality of groups of 
graduations in concentric rows, one arm of 
said indicator having numerals in rows 
adapted to register with the rows of gradu 
ations on the stationary disk, each arm hav 
ing also indicator lines adapted to register 
with the respective graduations on the sta 
tionary disk, whereby one arm may indicate 
values obtainable through the registration 
of factors represented by the radial lines on 
the movable disk with other factors repre 
sented by the radial lines on the stationary 
disk, the other arm indicating values ob 
tainable through the registration of the two 
factors. and the reading on the first named 
8. 
In testimony whereof I sign this specifi 

cation in the presence of two witnesses. 
HENRY ALFRED SCHWAGER. 

Witnesses: 
S. E. THOMAs, 
FRITZ H????. 
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