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Mounted on the arm 18° of the base is a 
guide bar 20 having a foot portion which 

| slidingly engages the arm 18*, the latterbeing 
i preferab?y provided with a groove forminga 
5 guideway which will enable the guide bar to 
i be moved back and forth parallel to the axis 

i of the shaft. The guide bar can be clampéd 
in any position of adjustment by a thumb|- 
screw . 21 which in this instance extends 

10 chr: i guide bar. i The guide bar is adapted to be positioned 
centrally of the blade, as best shown in Fig. 
2, and to centralize it with reference to the 
blade, the base 18 will be turned on the col | 15 

* lared stud 16 and will then be tightly 
clamped in position by turning the nut 19. 
This guide baris graduated, asshown in Fig: 

20 peller infeet. * Movable along the guide bar:20 is a slide 
22 which is adapted to beclamped in any de 
sired position readily determined by the 
graduations, by thumbscrews 23 and 24, so as 
to enable the pitch board to be positioned at 
warious pointsalong the length of the blade 
corresponding to different points in the diam 
eter of the propeller. * 

i 25 

movable'at right angles to the guide bar:20 
ortoward and from the bladewhen the parts 
are in the relative positions illustrated. 
This second slidecomprisestwo parallel drag 
bars 25 which slide in two guide grooves 
formed in the upper part of the slide 22 on 
opposite sides of the guide bar. The Outer 

| ends of the drag bars are connected together 
by a cross piece 26 which the operator will 

|- i generally grasp when he desires to move the 
i 40 drag bars and pitch board in or: out. The 

|- inner ends of the drag bars are connected 
together by a pitchboard carrier 27 to which 

| the drag bars are tightly secured, as indi 
cated in Fig. 4. In the preferred embodi 

45 ment, the drag bars are preferably Square 
i rods at least one of which is graduated, pref 

| 30 

| 35 

erably in inches. The pitchboard, which is 
mounted on the carrier 27, comprisestwo bars 

50 tion rigidy secured by thumbscrews 30 to 
| the carrier, as illustrated in Figs. 3 and 7, and 
the Second barbeing pivoted to one end of. 

i bar28 by suitable means, suchas by a thumb 
i z nut 31. Tt will be seen that the bar 29 can 

* be swung from a position of parallelism with 
i bar28 to any desired angle (within limits) 

| with respect thereto. 
i Af the opposite or free ends of the bar3 

* bars a curved dial plate 32 and on the other 
| a guide 33. In this instance, the dial plate 

i 32 is secured to bar 29 near its free end and 
the guide 33 is on the upper side of bar 28. 
The dial platé32 rests upon the top face of 

through an elongated slot in the foot of the 

2 in increments of the diameter of the pro 

The slide 22 carries a second slide whichis 

| 28 and 29, the formerhaving its middle por 

| 28 and 29 there is providedion one of the 

* bar 28 and extends under guide 33, and it 
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has its inner and Outer edges curved on arcs 
of circles concentric with respect to the center 
of thumbscrew 31 so that, when bar 29 is 
moved relative to bar:28, the dial plate moves 
freely through the slot between guide 33 and 
the top face of bar 28. The parts can be 
clamped with the bars 28 and 29 atany given 
angular position by a thumbscrew 34 extend 
ing through the guide 33 and adapted to 
engage the dial plate: Additionally, the 
thumbnut 31. can be tightened to clamp the 
bars in any given angular relationship. 
The guide. 33 has along its inner edge 

numbered graduations 35 which indicate 
preferably in increments of feet the diameter 
of the propeller or wheel on which the pitch 
is to be set. That is to say, these numbered 
graduations correspond to the diameters of 
imaginary circles drawn on the blades of the 
wheela foot apart with the shaft as the axis, 

80 

8 5 

and it may be here stated that the gradua 
tions on the guide bar:20 which, asalready ex 
plained, is graduated in feet, correspond to 
the location of chords intersecting these 
imaginary circles. |- 
The dial plate 32 also has numbered grad 

i uations indicated at 36. These graduations, 
which substantially cover the dial plate, are 
pitch graduationsin feet and fractionsthere 
of These, graduations and the numerals 
corresponding thereto are arranged in con 
centric arc-shapedrows, there being one row 
of graduations for each of the diameter grad 

i uations on the guide, the rows of pitch 
graduations being in line with the different 
diameter graduations of the guide. The 
pitch graduations are carefullylaid out and 
stamped for the different diameters. In this 
instance, the diameter graduations on the 
guide 33 run from 6 to 16 and accordingly 
there are eleven rows of pitch graduations 
which runfrom:1 to a maximum of 22, but of 
course the range of the instrument, both as 
to diameter and pitch, may be varied as re 
quired. - . . * - * - "Additionally, the pitchboard includes two 
blade contactors 37 which are preferably in 

l{}0 

1.05 
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the form of rods square in cross Section. 
These bars are parallel to each other and are 

i carried by the bar 28 on oppositesides of the 
| center of bar:28, and therefore, on opposite 
sides of the center of guide bar:20 and of 
the center of the blade when the guide baris 
positioned centrally with respect to the 
blade, as illustrated in Fig. 2 of the draw. 
ings. While these blade contactors or. rods 

120 | 

37 are carried by bar 28 of the pitch board, 
supported by guides 38 (See Figs. 6 and 8) 
they areslidable with respect thereto, being 
which are Securedon the lower side ofbar 28. 125 
The forward ends of the rods which are i adapted to engage the propeller blade ar? . 

i pointed, as indicated in the drawings, and 
a short distance back from the extreme . 130 points these rods have upstanding pins 39 130 
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which are adapted to engage the front edge 
of the swinging bar 29 of the pitch board. 
When the bars 28 and 29 areset to the proper 
angle, the pins 39 of rods 37 are brought up 
against the front edge of the bar 29 and then 
the rods may be clamped in position by 
thumbscrews 40, best shown in Figs. 2, 6 
and 8. 
The pitchometer is used as follows: 
Assuming that the threaded hole is pro 

vided in the center of the shaft, the washer 
is placed against the end of the shaft, then 
adjusted (ifnecessary), so asto bring it into 
parallelism with the end face of the hub and 
is then tightened by means of the collared 
stud. Then the base 18 is slipped onto the 
end of the stud and tightened slightly and 
the guide bar 20 is placed on the base and 
tightened up, and when the guide baris po 
sitioned centrally with respect to the blade, 
the base may betightened on the stud. The 
position of the guide baron the basewillde 
pend generally on the design of the wheel 
and especially on the fore and aft position 
of blades on the propeller hub. 
The pitch board and slide 22 are moved 

along the guide bar to a position with ref 
erence to the blade where the pitch is to be 
set (usually about one foot from the top edge 
of the blade) and then slide 22 is tightened 

guide bar. The pitchboard is then 
adjusted by adjusting the angle between the 

i bars 29 and 28until, the proper pitch desig 
3 5 
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nation (the pitch being known) registers 
with the diameter graduation on the guide 
33 corresponding to the diameter at which 
the pitchboardisset on the guide rod and p 
then the parts of the pitchboardare clamped 
together. - . . 

The pitchboard is then moved toward the 
propellerblade until the graduations on the 
dragrods show about two inches, after which 
the rods 37 are moved back until the pins 39 
engage the front edge of bar 29 of the pitch 
board and the rods are then clamped in posi 
tion by the thumbscrews 40. Then the pitch 
boardispushed by means of the dragrodsun 
til the point of one of the rods 37 touches the 
blade. The blade is then moved to meet the 
point of the other rod 37 and thisis continued 
intil the points of both rods engage the face 
of the propeller blade equal distances on op 
posite sides of the centerline thereof, the 
blade while being shifted being maintained 

i centrally with respect to the guide bar 20. 
The bladeisnow set for the right pitch at the 
desired diameter which, for purposes of de 
scription, may be assumed to be twelve feet. 
Atthis point, itis important to note the grad 
uation mark on the dragrods which, for con 
|venience, will be assumed to be about four 
inches, this beingofimportance insetting the 
other blades and particularly for the purpose 
Of assuring uniformity Or approximate uni 

eliminated. 

formity in the fore and aft positions of the 
different blades. 
To find the accuracy of the blade and to 

prowe up the propeller, the pitch board may 
belowered on the guide bar to eleven foot di 
ameter and then to ten foot diameter, then to 
nine foot dialneter, etc., the above procedure 
being followedat each diameter f thereisa 
wariation of the pitch on the different diame 
ters of the blades, the middie point should be 
taken and the difference split up about two 
feet from the top of the blade (or more on 
wheels of larger diameter). 
The propeller is then turned until, the next 

blade comesin position before the pitchboard 
and the same procedure as above is followed, 
but in Setting the different blades, the posi 
tion of the guide baron the base 18 must not 
be changed. | , , 
When the second, third and fourth blades 3 

are Set, care should be exercised that when 
the blades are corr?ctly positioned for pitch, 
the drag rod Should Occupy the same posi 
tion in the slide 22 (as shown by the gradua 
tions) as with the first blade on the same di 
ameter. A. Small amount of variation will do 
no harm but if the difference exceeds a cer 

3 
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tain amount, the blade should be brought to 
the correct fore and aft position either by 
placing shims or thin washers over the pro 
peller studs. 14 or by taking the blade of the 
hub and refacing the same corresponding?y. 
If this procedureis not followed, the propel 
leris umbalanced and will wibrate ata certain 
Speed but by placing the blades in the correct 
fore and aft position as well as in the same 
itch, the disadvantages just mentioned are 
By means of pny improved pitchometer used 

in the manner explained above, the blades of 
the propeller can beset to the same pitch and 
to the same fore and aft position and this 
proper and uniform setting of the blades (as 

95 
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suming that the propeller is proper?y de 
signed) willinsuresmooth running, minimize 
wibration and Will resultin greater eficiency 
in propulsion and a saving of fuel. 
i I have above described my improved pitch 
ometer applied to a propeller shaft and have 
explained the preferred method of using the 
instrumentin proper?y positioning the blades 
on a propeller hub when applied to the shaft, 

i () 

but I wish it to be understood that the in 
strument has utility also in testing 

constructed. When the instrument is used 
under these circumstances, the blades can be 
positioned on the block the same as on the 
propeller hub and when thus correctly posi 
tioned, they Canbe marked sothat they may 
be later applied to the propeller hub on the 

i shaft and set properly by theuse of markings 
applied as the result of the original testing 
and Setting in the shop. Under these cir 

and set 
ting the blades with reference to a test block 
in the shop wherein the propeller is being 

125 
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cumstances, the test block will have an open 
i ing to receive the collared stud 16, which 

| 5 

10 

opening is So positioned that it will corre 
spond to the axis of the shaft which is to 
carry the propeller. 
The construction above described can be 

used effectively for a great wariety of shapes 
and sizes of blades, butif the bladeis unusual 

i ly wide, the distance between the points of 
the contactor rods 37 may not be suficient to 

i give results with the desired degree of ac 
i curacy and certainty. Accordingly, I may 

| 15 

20 

25 
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use an attachment such as indicated in Fig. 
9 which, in effect, increases the distance be 
tween the points which contactwith the blade. 
This consists of two extensions 41. which are 
adapted to be placed against the forward 

i edge of bar 29 so as to extend outwardly be 
yond the ends thereof, which extensions are 
adaptedto be supported on the bar with their 
inner ends engaging the ends of the contac 
tor rods 37 in the manner indicated in Fig. 9 
where one of these extensionsis shown. These 
extensions may be slidably supported by fit 
tings 42 andmaybe Secured thereto by thumb 
Screws 43 and the fittings themselves may be 
secured to the bar 29 by thumbscrews 44. 
These extensions 41, which are preferably 
graduated, as shown, to indicate distances 
from the center of the contactor rods 37, are 
provided with slides 45 which may be set on 
the extensions at any desired point and se 
cured thereto by thumbscrews 46, each being 
rovided with a point 47 adapted to engage 

the blade. 
While I have described the preferred cOn 

i struction and have explained the preferred 
way of using the instrument, I do not desire to 
be confined to the precise details orarrange 
ments shown, but aim in my claims to cover 
all modifications which do not involve a de 

- parture from the Spirit and Scope of my in 
i 45 

|vention as defined in the appended claims. 
Havingthus describedmy invention what I 

| claim is: 1. A pitchboard comprisingtwo pivotally 
connected angularly adjustable members, 

| means for holding one of Said members rigid 

55 

i 60. 

and in definite position with respect to the 
axis of the propeller, and a pair of adjustable 
blade contactors carried by said fixed member. 

2. Apitchboard comprising tworelatively 
movable piwoted bars, means for holding one 

i of said bars in fixed position with reference 
to the axis of the propeller, and a pair of 
blade contactors slidably Supported by Said 
lastmentioned bar. | ". 3. Apitchboard for useinsetting propeller - 
blades, comprising two relatively adjustable 

| members, means connected to one ofsaidmem 
bers for Supporting the boardina plane paral 

i lel to the axis of the propeller at predeter 
| 65. mined distancestherefrom, and slidable blade 
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contactors connected to said last mentioned 
member of the board. : * : 

4. A pitch board for use in Setting the 
blades of a propeller, comprisinga bar, means 

| connected to substantialythemiddle thereof 
for holding the same in fixed position in a 
plane parallel with the axis of the propeller 

| 70 

and at warying distances therefrom, a second 
bar piwoted to the first bar, and a pair of ad 
justable blade contactors carried by the first 

i baron oppositesides of the centerthereof. 
i 5. A pitch board for use in Setting the 
blades of a propeller, comprisingtwo pivoted 

i bars, means attached to substantially the 
middle ofone barforsupportingitin definite 
relation to the axis of the propeller, blade con 
tactors carried by s?id baron opposite sides 
of the center thereof, a second bar piwoted to 
the first mentioned barand adapted to be ad 
justed angularly with respect thereto, said 
two barshaving cooperating members gradu 
ated respectively in terms of pitch and diame 
ter. , " :: - . 

6. In a device for Setting the blades of a 
propeller, a pitchboard, meansfor Supporting 
peller and at predetermined distances there 
from, means by whichthe boardmaybe moved 
toward and from the propeller blade, said, 
board being composed of a relatively fixed 
member, a moyable member angularly adjust 
able with reference thereto and a pair of blade contactors adjustably Supported by the 
fixed member and adapted to engage the blade 
on opposite sides of the centerline thereof 

| and at substantially i equal distances there 
from. 

| 7. In a device for 
propeller, a pitch board, means for support 
ing it in a plane parallel with the axis of the 
propeller and at predetermined distances 
therefrom, Said board being composed of a 

i relatively fixed member, anangularly adjust 
able member piwoted thereto, a pair of blade 
contactors adjustably Supported by the fixed 
member and adapted to engage the blade on 
opposite sides of and equidistant from the 
centerlinethereof, andtwo cooperating parts 
carried by said members, respectively, one 
graduated in terms of diameter and the 

setting the blades ofa 
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it in a plane paralel with the axis of the pro- i 
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other in terms of pitch at warying diameters. " 
8. In a device for use in Setting the blades ofa propeller, a pitchboard havingangularly 

adjustable members and blade contacting 
means, and means for Supporting the board 
in a plane parallel with the axis of the pro 

120 

peller and centraly with respect to the blade, 
| the Said supporting means including two. 
parts, one adapted to be secured in fixed posi 
tion with reference to the axis of the propeller 125 
shaft, and the other part carrying the pitch 
board and bodily adjustable 
in a fore and aft direction. : 

i 9. In a device for positioning 
of a propeller, a pitch board including two 

on the first part 
the blades 

130 
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piwoted parts adapted to be relatively adjust 
ed in accordance with the pitch at a given 
diameter, a support for the board on which 
the latter may be adjusted toward and from 
the blade in a plane parallel with the axis 
of the propeller and toward and from said 
axis, said support including a part adapted 
to be secured to the shaft in definite relation 
to the propelling axis and another part slid 
able thereon in a fore and aft direction. 

10. In a device for use in Setting the blades 
of a propeller, a pitchboard, means for sup 
porting said, pitchboard in a plane parallel 
with the axis of the propeller at predeter 
mined distances therefrom and for moving 
the same toward and from the propellerblade 

i in a fore and aft direction, said pitch board 
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comprisinga relatively fixed member, amem 
berlangularly adjustable with reference to 
said fixed member, a pair of blade contactors 
independently adjustably supported by the 
fixed member and adapted to engage the 
blade on opposite sides of the center line 
thereof and at substantially equal distances 
therefrom, and means for positioning the 
blade engagingends of Said contactors a fixed 
distance away from the forward edge of Said. 

of pitch and the otherin terms of diameter, a 
pair of blade contactors independently and 
adjustably supported by the fixed member 
and adapted to engage the blade on opposite 
sides of the center line thereof and at sub 
stantially equal distances therefrom, and 
means to position the blade engaging ends 

5 

70 

of Said contactors a fixed distance away from 
the forward edge of Said member in the va 
rious positions to which it is moved. 
In testimony whereof, I hereunto afix my signature. 

ROBERT I. BODENLOS. 

second named memberin its various positions 
of angular adjustment. 

11. In a device for use in Setting the blades 
of a propeller, a pitch board, means for Sup 
porting said, pitchboard in a plane parallel 
with the axis of the propeller at predeter 
mined distances therefrom and formoving 
the same toward and from the propellerblade 
in a fore and aft direction, said, pitch board 
comprising a relative fixed member, a mov 
able member piyoted atits end to one end of 
Said fixed member whereby it is angularly 
adjustable with reference thereto, a pair of 
blade contactors independently adjustably 
supported by the fixed member and adapted 
to engage the blade on opposite sides of the 
centerline thereof at substantially equal dis 
tances therefrom, and means for positioning 
the blade engaging ends of Said. contactors a 
fixed distince away from the forward edge of 
saidmemberin its various positions of angu 
lar adjustment. 

12. In a device 
of a propeller, a pitchboard, means forsup 
porting said pitch board in a plane parallel 
with the axis of the propeller at predeter 
mined distances therefrom and for moving 
the same toward and from the propellerblade 
in a fore and aft direction, Said pitch board 
comprisinga relatively fixed memberhaving 
a graduated portion adjacent one ofits ends, 
a movable member piyoted to the opposite end 
of the fixed member from that upon whichis 
arranged the graduated portion and havinga 
graduated portion adjacent its free end co 
operating with the graduated portion upon 
the fixed member, Said graduated portions 
being graduated, respectively, one in terms 

for use in Setting the blades 

75 

80 

85 

90 

95 

100 

| 105 

10 

15 

20 

125 

130 


