0072 ~“CPROGRAM DESCRIPTION I .../ .-

Program Title ___ G EAR _FREQUENC/ES

Contributor's Name _MAMES C. MOREHEAD, T

Address . P O- Box 3535 , /6 MERCHANT ST

cry AMBRIDGE State/Country_FA /USA Zip Code /SO O3

Program Description, Equations, Varisles .= VAL AT/ON OF _TYPICAL FFREQUENCIES
GENERATED BY GEAR 1 & GEAR 2.
INPUTS = N1 =SPEED oF GEAR 1 ( REVfsec, or REV/M)
Il =MMBER oF TEETH ON GEAR 1
T2=NUMBER OF TEETH ON GEAR 2-
OUTPUTS: N2= SPEED oF GEAR 2 (REV/sec oR RE /M), |
FGM = FREQUENCY OF GEAR mESH (RE V/sec oR REV/M/@
SHAFT ROTATION HARmMoNICS up T S*NL S*XN2
GEAR RATIO X NL 5 2 % GEAR RATIONNL, V2/GE4RRAT o0,
2 XN2 /GEAR RAT/O LW//ERE GEARRATIO = T2 /T1]
HARMoNIC S & SIDEBANDS oF FGm uP To “4XFam
I=1,234%;K12,35 Femer + fkn
AND FGMAEI + KEN2
Necessary Accessories___ - S/NTER ~ HP 82 /43 A
Operating Limits and Warnings___ 445 REGISTERS REQUIRED FOR PROGRAM, &
I/ _REGISTERS REQUIRED FoR DATA,

Reference(s) ... * ﬂ PRA CT/CHL V/BRIQT/ON PR/MER o PﬁRT 87:
' VIBRAT/ON SEVERITY BY CHARLES JACKSON

(REPRNTED FROM HYOROCARBON PROCESSING ;1978 )
(see _FiGuns &, ESPECIALIY)

Thispmgvnmhumnveﬁﬁodawyﬁmrumtom. i pie given in Prog Dy iption I. User andusumisprognmmntevinlATHlSOWNRISK.mnimmtyuponhisown
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PaGE 2 oF 1 |
PROGRAM DESCRIPTION I

(CONTINUATION PAGE )

PROGRAM FLOWCHART

(LB o2) .
START | L=T+1,K=0
: 7
INPUT DATA FemxT
N
i) Tl) T2 (/_BL O03) b e
S ( K=k+1
I=0,T7=0 1 y
FGM = N1¥T1 PRINT K
(a R =FGM /T2 FEMAXT+NLI* K
BL © - -
i o X K
, + FGM*T +N2¥K 4
SHAFT HARMONICS . FGM*T —
N1 xJ + PR N2RK
N2ET 4 INT RESULTS
PRINT RESULTS
@ NO
YES
GRRATIO % N1 # ~
2XGRRATIO¥ N1
SR N2 /GRRATI 0
2¥N2 /GRRATIO
PRIN T REsuLTSs
Y
PR/INT : l

HARM + SIDE BANDS
OF Fam
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Sample Problem (Sketch if Desired)

1. A 21 TooTH PinviON, RUNNING AT 5709524 Ve
DRIVES A 66 TooTH GEAR. WHAT ARE

THE TYPICAL FREQUENCIES GENERATED?

SOLUTION:
input Function Display Comments
f[USER ] SET USER mobE
CXERIS/2E qla_ MIN/IMUP] S/ZE
@RFRE@ 1 GRFREQ PRoaRgm AB S/iGNED T0 <7+
_ : EY
NL=7 PROMPT FOR SPEEND
BE.70952 % LB/ - OF GEAR 1
T1=7 Nb. OF TEETH _ONMN GEAR 1
2] [R/57
T2=7 NO. OF TEETH -ON GEAR 2
g G6 [R/s 1
S RESULTS W/LL
BE PRINTED AS| 2¥N2/6RAT/o0-
oo HOWN _ON THE | Wittt BE pQi1SPLAYED
o NEXT PAGE . DURING EXECUT/ON.

ey




L REES

|

FGN:2.0008

FPAGE 4 ofF 9

239,809+ 1% 1| 1o

K=1.8208
N15:245.5895

N16:234.8985
N25:241.6167
N2§:237.9833

K=2.h888 4-\

"N15:251.2191

N15:228.38149
N25:243.4333
N25:236. 1667

K=3.6000 +— 3 S/0E

53N ’
K ".,; "“b
PROGRAM DE SCRIPTION
(conT:)
EXAMPLE  INPUT/QUTPUT :
XEQ "GRFREQ"
H1=2
5.789524  RUM INPUT,
T1=7 AS
e 21.0888  RUN NOT ED
ey | [AEOVE-
FGH=119.9008 FUNDAMENTAL
N2=1.3167 <— SPEED OF -
7 o Gﬁﬁgpﬁfff gy

SHRFT HARN
HRM-H1:5.7895
HRH-H2:1.8167
HRM-R1:11.4198
HRM-H2:3.6333
HRH-N1:17.1286 <
HRR-H2:3.4568 4"'"4
HRM-H1:22.8381~—4
HRH-N2:7.2667 <—
HRM-H1:28,5476 «—
HRN-H2:9.8833

REQU

VARIOUS
FREQLENZIES |IGRRATI0N] :
SomE T/MES 17.9442 ##x
OBSERVE) 2+#GRRATIO*N]
35.8884
ViBrAaTION |IK2/GRRATIO:
SIENATURES 8.5738  xxx
2¥H2/GRATIO:

1.1361  #¥+
HARN+SIDE BANDSOF FGH

FGN:1.08088

119.9080 < 4+
1T ———» 1.0 L

BANDS

H1§:125,6895
NiS:114.1985

N25:121.7167
SHAFT
N23:118.9833] w -%2

ON SHAFT
#

2nd ———= K=2.6809
Baxos

M15:131.3191J5;m=r 1
N1S:188.4318

FRE QUANCIES ©F

HARMONICS ofF
SHAFT # 1 ROTATION

ENCIES OF SHAFT
RoOoTATION HARMONICS
FOR SHAFT #2

"HARMOMICS pp o
S/IOE Bpwps
(MobYULATT ONss)
OF THE GEAR
MESH FREQUENCY
COMPRISE THE
REST OF 7HE
oUTRU -

~FUNDAMENTAL of
GEAR MESH FREg.

N25:123.5333
\H2S:116.266?]5H”FT 2
B8awnDS K=3.6082
. W15:137.8286 ) SwarFr 1
" HiS:182.7714

N2$:125.3568 1 o,
N25: 114, 4509 ] SHAFT 2

H1§:256.9286
N15:222.6714
N25:2435.2508
N25:234.3508

FGH:2.0000 «—
353.7088 s OF | GEAR
m H

K=1.0888
K15:365.4895
H15:353.9985
N25:361.5167
N25:357.8833
K=2.8008

N16:371.1191

N15:348.2819"

N25:363.3333
N25:356.8667
K=3.8800

N15:376.8286
N15:342.5714
H25:365. 1569
N25:334. 2508

FGM:4. 0860

K=1.0808

o
OF GE&h.

SibE MESH
st Spe, Freg
SHOFT 1 \CFmp2
SHaFT 2 |

S0
2nd 'emvb

BAND
2nd HAR MonNTrc

- FReQ.

3rd HAR MoNIC

OF G EAR
MES H
479.6080 s FREQ,
(Femxt)

N15:485.32895
N15:473.8965
N25:481.4167
N25:477.7833
K=2.0408

N1G:491.8191
N1S:468.1818
N25:483.2333
H25:475.9667
K=3.08000

N15:496.7286
N15:462.4714
N25:485. 8508
N25:474.1508
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USER INSTRUCTIONS

Page 5 of ?

SIZE:
(HP-410) O/ 2,

INSTRUCTIONS

INPUT

FUNCTION

DISPLAY

SET USER MODE | PRINTER—AIsRM

ENTER PROGRAM

*SIDES 1 THROUGH 4

-|S7TART PROGRAM

- PRESS S+ 7 KEY

GRFREQ®

PROGRAM PROMPTS FOR

INPUTS

A.SPEED OF GEAR 1,

N1

I\
"N

ENTER VALUE C UMITS

N1

[R /s ]

WSED HERE DETER M

|34

ONMITS OF 00T PRPUT.IF

CY/SEC USED OUTAPUT

/S /N CY/SEC. LET c')

b. NUMBER oF TEETH On

T1=2

3

@EAR 1 (INTEGER

71

[R /51

VALUE)

C.NUMBER OF TEETH oN

N
)

GEAR 2 (INTEGER

12

[R/s]

T2

VALVE)

ABESULTS W/L L BE

PR/NT7ED.

T12T2 ©oR T2>T71

BOTH _0kAY. THE ACCURACY

_OF N1 _SHoULD BE Goob.
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Oe7 097 ofa1c
KEY CODE KEY CODE
?JTIEEPI KEY ENTRY  (67/97 only) COMMENTS KEY ENTRY (67/97 onty) COMMENTS —
B1l+«LEBL "GRF 46 "HRN—HE:
. REQ™ :
a2 “Hi=7- 47 ARCL ¥ ;>~—___—_p$~2
82 PROMPT 43 PRERA TENZ
84 STO 90 M1 gg_égﬁ gf (H )
g5 "Ti=7?" f 0
85 PROMPT 51 ADY [
87 STO 82 T1 52 'GRRﬂIID |
B.—u .-TJ-\:?.. ok .
ag PREHPT 53 AVIEW
18 STD B3 T2 S4 RCL @3
11 1.865a81 L ool 55 RCL @2
12 STO 87 DEFIN/ TIONS SE s
13 1.084681 57 RCL @8
ig gzg 98 gg ;P < GEAR RATIO)X NL
15 STO @Sjj*_—JNMWHJ%E 68 “2xCRRAT
17 STO 86 L &7 'ID*NI
18 RCL ©a 61 AVIEW
19 RCL @2 62 2
g? ng 04 Fem 23 :Rv - 2¥(6AR RATIO)
22 RCL @3 . 65 "Nzgﬁgne X1
23 - :
24 STO 81 gg gziegz -
25 "FGM="
26 ARCL B84 OUTPUT 62 RCL ©3 i
27 PRA oF FemN2 69 ~ ,
28 "H2=" 70 RCL @61
- *
21 ADY 73 "2;¢?6GR
32 "SHAFT H o
arRM- 74 AVIENW
322 PRA ;g 2
B
z4+LBL 81 “—{]sT Loor - pRX <«——t 2¥NZ /GEAR RAT/G
35 1 JT=T+1 75 ADY
325 ST+ as — 3 7o “HRRM+§£
Z7 RCL @a DE BAMNDS
33 RCL 85 8@ “HOF FGHM
I9 ok |
4@ “HRM-HN1- 81 BCA ¢ e PRINT TITLE
PRINT JH¥N1 5 ) FoR REST
41 ARCL ¥ ; Y 83 ADY OF oUTPUT
42 FPRA ('HARmanNc)
4Z RCL 81 S4+LBL B2 «—u 2 /4 Loo p
44 RCL 85 g5 1
45 *

Note: Refer to “HP-41C OWNER'S HANDBOOK AND PROGRAMMING GUIDE™ for specific

67 or 97 “OWNER'S HANDBOOK AND PROGRAMMING GUIOE™ for exact keystrokes.

86 ST+ 664—]—
r=1r+4

The Function index is found a1 the very back of the Handbook. Refer 10 Appendix £ in

c
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067 097 M1C

STEP/ KEY CODE STEP/ KEY CODE
LINE KEY ENTRY  (67/97 only) COMMENTS LINE KEY ENTRY (87/97 only) COMMENTS
[ 87 "FGM: " 135 + <“=N2KRFFEMXL
88 ARCL @6 136 "H25:" :
g9 PRA <«—— FANT 137 ARCL X |
2@ RCL B84 MEN?’I"égr/oA/ 138 PRA < PRINT|S/DE BAND
91 RCL @6 Eor 139 ISG @9 _
92 PREe@ 148 GTO 03 Je EjwD tooP 3
93 STO 11 - 141 ADY
94 PRX <*— FGMXTI (HaRmonic) 142 156 88 J, L gup LooP 2
95 CL¥ 143 GTO @2 |
96 STO 18 ~——/MITIBLIZE K 144 EMND
. 97 1.88301 SAD LOOA
| 98 STO 89 R Fwi TIol
1 181 ST+ 1&34-1~ INS/DE 240
s 12 K=" k:;k.'.i Loop
- 163 ARCL 18
184 PRA ~—]
185 RCL 19 N T g
106 RCL 00
187 *
193 RCL 11 ‘
189 + ————— NiX% K+FoaE
118 "H1S: -~

0 111 ARCL ¥ .
i Zz PRA ‘- PR/NT SIDE
Z RCL 180 : Bavo
4 RCL ©a 80
S *
'
7

CHS

cL 1
116 ST ANL KiFFem ¥ I
119 =H1S: "
128 ARCL X
121 PRA <+— PRYNT S/PE BAND
122 RCL 10
123 RCL @1
124 =* 90
125 RCL 11
126 + < N2XKH4-FamX T
127 =H2S: -
128 ARCL ¥
129 PRA <— PRNIF SE BaND
1380 RCL 1@

131 RCL @1
132 *

123 CHS

134 RCL 11 00

L T

Note: Refer to "HP-41C OWNER'S HANDBOOK AND PROGRAMMING GUIDE" for ific ink ion on The Function index &
y F is found at the back of the Handbook. Reler 1o Appendix
67 or 97 "OWNER'S HANDBOOK AND PROGRAMMING GUIDE™ for exact keysirokes. ¢ e
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REGISTERS, STATUS, FLAGS, ASSIGNMENTS

Page 8 of 7

DATA REGISTERS STATUS

oo N1 SZE . O/ TOT.REG._ %5 USER MODE

/ N2 ENG Fx 4. sal oNX_ OFF

2 N DEG ‘. RAD.... GRAD

3 1.2

5 I INIT

[ I # SIC SET INDICATES CLEAR INDICATES

7 1.00501 NOVE _UBSED.

g1 1, 00401 CPRINTER EXISTENCE

q9 1. 00301 FLAG AUTomMATICALLY
/10 K SET-)
Ll Fem» I

ASSIGNMENTS
FUNCTION KEY FUNCTION KEY

GREREQ | =+
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KEYBOARD Page? of 7
CARD LABELING

KEYBOARD

SYSTEM

CONFIGURATION .
4PRINTER







GEAR FREQUENCIES

PROGRAM REGISTERS NEEDED: 49

ROW 1 (1:2)

2

(20 :

: 8)

1 32)

: 56)

: 80)

: 84)

USERS’ LIBRARY PAGE 1
PROGRAM NUMBER: 00702C OF 2




GEAR FREQUENCIES | USERS’ LIBRARY PAGE 2
PROGRAM NUMBER: 00702C OF 2

ROW 19 (85 : 90)




