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, File under Cooking | 
4-29 i 

; | 
: ; UNIVERSITY OF WISCONSIN i 

COLLEGE OF AGRICULTURE j 
AGRICULTURAL ENGINTERING DEPARTMENT j 

RANGE SURVEY = 1928 | 

A survey on the characteristics and uses of electric ranges was made in the 
territories of the Southern Wisconsin Electric Company and the Wisconsin Public 

Service Corporation by the Agricultural Engineering Department, College of Agri- 
culture. Thirty-four answered the questionnaires sent out and the replies are 

tabulated below. 

Questions Asked Answers 

1. Number and year ranges were purchased. . 190171, '21-1, '22-1, '24-1, ‘25-4, 
126-9, '27~17. 

2. Average number cooked for. From 4 to 6. 

3. Number purchasing bakery goeds. 16 some, 16 none, 1 all, 

4. Number using range for heating dish -* 23 do, 6 do not, 5 some. 
| water. 

5. Number using range for canning. 22 do, 11 do not, 1 seme. 

6. Number having combination range. 5. 

7. Number using pressure, fireless or 26 none, 2-p, l-f, 7-w 
waterless cookers. 

8, Number of ranges with 3,4,5 @r 6 20-3 burners, 12-4b, 1-5b, 1-6b. 
burners. 

9. Number having epen or closed burners. 26 open, 4 closed, 2 closed and open. 

0. Number having oyen on side, below or 29 side, 4 below, 1 above. 
above. : 

1. Preferende of location of oven, 27 side, 2 below, Rest have no pre~ 
ference. 

2. Number having oven with automatic 
temperature control. _23 have, 11 have not. 

85. Reliability of automatic temperature All say good. 
control. 

a4. Number with automatic clock control. 25 have, 8 have not, 

5. Number believing clock worth extra cost. 9 do, 9 do not. 

6. Number having convenience outlet. 31 have, 3 have not. 

?. Changes and improvements suggested are; Eliminate gas in oven thru ventiletion i 
1 High back and shelf desirable. Better 

q i wire connettions, Closed plate and | 
better burners. Thermometer on oven. 
Convenience outlet. Larger oven, | 

5. Average number of months used in year 8. | 
i 

i
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HARD WATER PUMP RYCCRDS ON BIECTRO-TEST FARM NC. 20 

: 1928 vKw. Hrs. : Cost 1 Ou. Ft. Veter Pumped oS: 
sJen. 23 ¢ Bee es a3) NOG bate eek ey ~ 5601 Pik 

“:Feb. 21 _ Cy See et ee Leo Gerke eho : | 
. ‘Mar. 26 : 30 f 1.38 : 8150 : | 

iApr. 23 ecco) 1.19 : 8570 : 
May 23 eS eeebees Dele its 19800 : 
:JUne 25 1 ae i 8 : 5540 : 
sJuly 25 2 Le) : 74 1 iL) Meter : 
sAur. 28 neg ; 274 fer tot Foun =! } 
iSept .22 2 Ser : .50 : cf : 
et. 23 ; 22 i 82 nt EE ardex 
Nov. 21 Tepe 78 : i Ee : | 
‘Dec. 21 Spach ht 1.00 : vker eat : i 
Total 5. Bh) a $11.39 . 44,371 (6 mo.) : } 
sAVO. per mo. ot 1282.5 ¢ 85 3 e095 : | 

The hard water pump furnishes water for drinking, cooking, and | 
toilet flushing tank besides 4 horses, 25 heac of cattle, and 20 hogs. 

MILKING MACTING RICCRDS OY TLUCTRC]=TRST PaRM Ne, 20 

| 

ae ee Or aA RE OUST GLY Tassels EE kT a 
1928 :; Kv. Hrs. ;: Xv. Hr. : Cost : Milked; Milk : 

:Jan. 23 na : 4.900 88.21 ; 16  ;  9,7507. 
Fed. 21 $2) AGS) Mt Ok COME Eg a Bp ome one matn nm Oyacornns 
Mar. 260: OS 4,59 2545) 20 1,560; 
‘Apr. 23 : 42 : 4.59 ISOS wl6) 0 palo, 6OCne= 
‘May 23 : 42 $ 4.04 Pee On Le te tO, 200: : 
:June 25 Seas 3.85 Lia oeeatne obll, ObQce . 
July 25 Toe : 3.87 Cy ane eee 
:Aug. 28 : 45 1 =O. Se (13500: 116) ft hloneee 
Sept .22 pee : 3.86 ae Soe Sern nay lee oo 
Oct. 25 7 48 : 3.74 flew wick eLOnleagn, 
sNov. 21 3 39 $ 4.10 Se GO Le : 7,180 : 
Dec. 21 1 40 : 4.01 TPE GOntrt Wegener seGe a= 1s 
‘Total 1 604 : aE :§21.17 ; 206; 116,615. 
tAve. per mo.: 42 : 4.03¢ :S1.76 : 17.2: 9,7347 _. 
The average cost for milking 1000 pounds of milk is 18.1 cents. 

}
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File under Electro-Test Farms ' 

5-29 
‘ a 

i Milking Machine and Gruvity Water Supply System | Records on Electristest Purm ie Oe LO rm NOW DO | 

: Date; sAve.Cost: Cost of : Gost of > ; : | : of :Kw.Hrs.: per : Milking ; Pumping :No. cows: Pounds : : Rocding: : Xw. Hr.: i Vater =; Milked ; Milkea ; : Qn.6d3 : . : ‘ $1.17 : ee : 19,000 : | :__Feb.23; 59 : . : Puedioss Weer ee i 18,000 : | 1__Mar.23; 60:4. Be LiL ah EECOO t |: Apres: 8 abo Liable | Tepleon 25 3 19, 000 ; | :_ May 23; 67 3. 4.55 3 Lode 1.45: e4 5 24,000 : :_dune 23; it) Me : L.4 : Not used: ‘ 00 : | { July Oo; oo PLES OLE rs Tego) tow Wes £0 : 15, 090 : : Aug. £0: 33 1 asel, + Nob used: 1.09: Not: used : :_Sept.c4:; 26 : 4.06; " ; T.14 : : : : Oot. 23; 30 2 o.90 : : Deol A : :_Nov. 83: 33 t5@.00) ¢ ' : T.3¢) ay ; ; Dec. BS: 46 3 4.00 : : 1.928 3 : : :_ TOTALS : 553 t 7 $9... : $13,569: Tee co ela eOOU $ | :AVE. PER MO: 46 ; : lo 2 6 1.5 3 on} 19,571 : f 
ee ee RO Oe 

4 

. These two pieces of equipment ure requiring approximutely the seme amount of energy so the monthly bills sre divided equally between them for the first five months. 

A 2 HP motor is used to pump the water into a gravity tank j and operate the milking muchine. No water was pumped during the | months of June snd July us the stock had enough wuter in the pasture. Water is pumped for an average of 45 head of Cuttle, 5 horses and 300 head of poultry at un averege cost of $1.35 per month, 

The use of the pipe line milking machine wes discontinued On Aurzust 1, He averuged 23.1 cows per month .t an averago cost of $1.34 per month, or 5.8 cents per cow per month. The average cost of milking 1000 pounds of milk is 6.8 cents,
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| Pile under slcetro-Test FPurms | 5-29 | 

| -3~, ' 

| Reed Grinding Reotrds on Blectro-Pest Burm Ne. 2 
‘ i ot roa Tost: Burm Ne. 2 
1 

j >: Date of ; Lw. t4aVO. Cost; “y_Peurics & Lind “ft Grain Ground; | ;_Reeding : Hrs.:Pe-r Kw He: Cost: Barley: Onte. 2 Cem: ) tive. 15: 86: 3.% 301.0e: ba tat sea lOUn ual : | co weve ta aeactinraat 3 1.10; a0 : 855 : 895 : :_ Mer. 13: 237. 307 : 1.7L; 1940 3 BoEO : 190 : } 3: Apr. 13°: 40. 3.00 7 1.50;  e9n0 3 Deke : BEO : | 1 May Ie tol + 6.08 7 Teter eee ion as LL O : 1,3: une 14 ; {8.06 te eokt : 7355 : 1355 $ :__ July 13°; 63208 oeet 1. a t _a000 : :__ Aug. If ; NAb In use a ; : Sept.1e : 6 3 5.97 i 7 eon eA. 4 B50 t : : OSE: lz: 19: 4.58 “3280; 1950 {i  LLOO 3 : > NOW. tom: 66 3 aa fOr 3 Wades peo f  beap : ; 1 Deas Wont g eo ee $ sbe: © cons | herons ; > TOMES |: 685°... wi.17; Ib, be: 15,110: 7080: :AVE. Pan M0; 24 s te 390: 1,504: T,ooo Ba5 t . 
j The enst of grinding feod its 59¢ por ten. The averaze amount of the various er.ins greund per month is S1é8 peunds. . 4 hammer type feed mill is used and operated with » 5 EP moter, 

Milking Machine Heenrds on Electro-Test Farm No, 2 
a HS octro-Test Farm No. 2 

: Nate of: ww. : Ave. Cost: 3; NO. cows: Peunds : ; : Reading ; Hra.:Pcr kw, Hee: | Ons : Milked t Mice : £ Jan. 15 Se Obs oe $e. Ok ‘ Lé $ 16,50 0: {Sheba ta _OWlEs <ep : a9 ‘ 24 3 20,0D0 : May. Wo 7 70 3 oO" 3 Seto s BS fle poo ms Apr lo te Bt 2690 : 3.04: BS 3. 60,00): : Me T5 ya oe Oren Got Be958 : Bo {17,060 3s 1; dune 14 OO 8 3.95 : Boag. 6) Be $ Ep OOO. is : July IG ieabicns 4.08 : Bede: 17 : 15,600 _; t_ Aug. Ta $443 3.00 : T6793 15 tO O00) it :_Sept.iz”_: 62. 3.97 Tees Oom 13 1 9,000": + Oct, le : 33% 4623 : 1.49 3 10 : 8,000: :_ Nov. 13 1 Got 4.01 ; 1.97: 14 1 LO s000n s+ ;_ Dec, 1d. Oo03) Baty tot desos 1a tO SLe bOOn 7 > TOMS 3 708: 3: $27.95: B80 LEP lgomet :AVE. Pa MO. 59 : 3 5 2.50 3 15.3 > 14,350: 
The &veruge eest te milk 1000 pounds of milk is 16.2 cents. It costs an averuge of 12.7 cents te milk ene eoy one month. 4A pipe lino mchine, eleven years old, 18 used on this farm, 4 8/4 HP. motor eperutes twa deuble units.
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-b~ 4-30 
SAD GRINDING RECON2G ON BLAOPNO—TESD PARI: NO. 2 

Sate ot : : Average ¢ t_____ Pounds of Grain Ground : 
{ Reading : Total ;Cost per: Cost : sce 3 3 : 
f 1929 s Kw. Hrs.: Kw. Hr. ; : Barley ; Oats +: Corn ; Motal : Jan, 15: a5 sad fie01 § 8800 9 BEBO 3 6050); Feb. ll 3 3s 5590p pdy890 a BGO 1400; { G550 9; fo War, 10) me enmao +8086: 1.553 S665 : 2070 3 185 4270 3 Apr. 12: 86 391 2.27: 200: 16BO : 4840; 6090, 

| _ Ney sine aevaeas aa eeckas al Rien lduaiee 50 a oeaeOO S 3 1600.1. 6500. , dune Mb ea6. Mine dO Beas: 1243 800; 25 3 3 O25: July ie 3 7 tf Geek irs 029 3 : 960 3: 260 3 le00, 
jo] dug. ld aly 0 ~86 3 3 Veeone 1660 2567s 
| f Sept.12 : Iie poner : 45 3 750.3 840 3 $1590 : f ROGt galt tagcat sbanaayesan) WG2- i Sheboiat. BOOLy Oa a Cee 3 [ Nov. 14365 MERTARON ON “inaLeNGOre ee 32176; 8050, 7a86— “$ : f bec. 1) |) 89 ie eyeouay HomelbeSmar helo cys 4199; et TOTALS + 4354 : 3316.00 + 10,665 4 21,156 : 16,560 48,587; A Vi. PSR NO. 3 356 : 5.900 3 2 1.40 3 905 3 1,768 3 1,381 3 4,049 : it A hammer type feed mill is used for the grinding and operated with a five 
jel orsepower motor, 
bie The cost of grinding feed is at the rate of 69.2 cents per ton. The cost of 

i | finding is ten cents higher per ton than in 1928. Using a fan to elevate the 
i ig = round feed into overhead bins perhaps accounts for this increase, sia | The fan of the feed mill was also used to elevate 564 bushels of ohts into | { ‘.: | wernead bins so that it could ve fed back into the mill by gravity for grinding. 

ic | ' his operation required a total of 21 kilowatt hours at a cost of 82 cents, or 2,3 
{ ha | Glowatt hours at 9 cents per ton, 

liIuhInG iWACHING RICO IDS ON SLIOTRo-23s7 FAN NO. 2 
; te 

an 
ee ee NOS {?{ Date of : : Average; : Number 3 : : 

pals Reading : Total : Cost per ; Cost : of Cows : Pounds : 
ic} 1929 3: Kw. Hrs. : Kw. Hr, : t  Milked : of Milk : 
fb Res ag re or 
pa | Feo. Tl 74 {2 8 500rmy 2.89 8a 22,750: fe) far. To : G2 : 5.86 A 3,55 3 24 : 25,750 : 
#73. apr. le : 77 : 391 : Sr00 3 e283, B00 
Heys ikay 1 om emenho 15.05 tt er, 
ra [ suse 15379 $400 S20 8s ie ahs ye ee pel TE ST 8 tas Bol ct Aus. Tt 3 ba 3 4.50 Ft eansshimceeveathecnanien Cent is Sept . 12 : 46 $ 5.97 of ee ee Sp 
Gove Oct. 11 : 52 : 5.04: 3 £09 ( ee a BOO: 

ye 7 Nov. 14 : 57 to. orem 2.16 : 15" = a, OH [ Dec. Il + —¢a (a Re ay ede : 27 t 21,370 | 
ie | TORAIS ——"s_ 823 ii tye RO el cer, 

ihn AVS. PIR NO; 68.5 : 5290s 3 5 8.69 $ NY 3 17 Copies 

Wel ——— lH 
at OOK eal It cost an averase of 15.5 cents to milk one cow one month. The average 

: dst to milk 1000 pounds of milk is 15.8 cents. A pive line machine, twelve years 
‘i ld, is used on this farm. A 3/4 horsepower motor operates two double units, 

|
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4 
UNIVERSITY oF WISCONSIN . i 
COLLEGH OF AGRICULTURE : ; 

AGRICULTURAL SNGIZESRING DSPARTMSNT 
} 

: 4 
ALECTRO-TRST FARM RuCO.DS 

: 4 These records were taken from August 1928 to éugust 1929 on the farm of 
‘ Mr. A. FP, Smith, Ripon Experimental Line, Ripon, Wisconsin. Mir. Smith is served 

; by the Wisconsin Power and Light Company. 
: 5 Tavle giving the monthly bill ana kilowatt hour Consumption as well as tue 
. ; Consumption of various pieces of equipment. It also includes the totals or tne 

: ' year and monthly averages, erage 

| : Date of : Total 3 Total tAve. Cost. ¢: Lights and: Refrig- ¢ Milking ; 
Pe Reading 3 ky. Hrs. 3 Bill sper Kw. Hr.: Misc, i erator 3 Machine ; 

f 3 Sept.1s8 136 s 39.08 3 6.68¢ $ og 3 94 3 9 3 
| 2 Oct. 18 3 119 : 8.57 8 7.20 $ 42 3 67 $ 10 : 
' 3 Nov. 163 105 t 8.15 8 7.76 : 64 : 50 & ll : 

| 3: Dec. 18 ¢ 55 3 6.65 s 12.09 3 43 ? 3 lz : 
; Btw eee ee 6.00 it ae ae : See lore 

} 3: Feb. 18° 3 70 3 7.10 1D ae $ 55 g : 15 : 
} 3 Mar, 20-39 SRRRAISO nag Opa LOS See a aee 15 3 
2:8) ecdpry LO yea EL) to lo.os tok : bec b 
| tiayoeO om a7 DemOseo) ar 19,58 gs bea MOET Te 
* 3 June 18°; 91 3 7.735 3 8.50 3 23 8 58 2 10 : 
f Salyers Omamaie 8.90: 6.64335 stent O sean Ramo vediey 
B 2 aug. 19 3 165 2 9.95 ‘ 6.03 3 56 3 109 : : 

ae 4 OTIS mn coee a OENOMamit names ete 555s ~~ -486 oP 
' tave.PER MOs 91 3 Nave 8 8.46 2 45 3 73 $12.5 3 The first monta started August 20, 1928, 

General Information : 
Size of transformer--1,5 k.v.a. 
Number: in family --9 : House--not modern 

| 
: 

Stock--6 horses, 28 cattle, 21 fogs, and 175 chickens. 
|
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the 
5 

i ELECTRO-TUST FAR RECORDS 

i 
Table giving the monthly kilowatt hour consumption and bill as well as the | 

; st_of operating various pieces of equipment on the farm of Ir. A. F. Smith, 
; pon Experimental Line, Ripon, “isconsin. It also includes the totals for the } 

ar and monthly averages. | 
t | 

: | 

EE : : “Average ; : : : 
;Date of ; Total ; Total ; Cost per ; Lights &, Refrig- , Milking , 

> @Reading =: Kw. Urss Billy : iw. Ur. ; Mise, os erator . Machine. i 
: ce ae a meme” Se a os een eee Sememiaieae seas caves cere a Sy nee een we wm meee ew aa ace n He we en = ee et 

: cs f PSepb. 16, 136 89.08, 6 66g "2 80627 er: | 
' Oe ee Sie ee Sale, SeBl tae ekO ye B08 i eo eee ee | 

; cy EAGER SS el Fe I TT) | 
: EE CP ee } 

t pas Sites LB 00 ts 680 te 0 0: | 
rag ~ ¢Feb. 16 ; 70 3 7.10 =: 10.14 : 5.58 LL Loe 3 i] 
= ee ete BO TelBobls 2 [OcOsm meer OvOniehy milededn fb O0m: 
-_ 2 q i nh Le we a he a te en 

meer pg Apre 10; eg 888s ASB Ge: 
OT SG Tih eam bl lial aie ac tich sac Ll ah dlls? 

2s ppp ee eg OT 8 BBO OG tt aS BGs 
ae pouly 17 3150 38.90; 664 56a, Removed: 

pce :gAug. 19 : 165 : 1G, 0bise fa) 56100. sk 1Ol oats 6507, : 
pin fk Fora ES LA PS 
— pepe NO nO eB BAC re BOL AB al ee: 

: Miscellaneous under Lights includes washing machine, iron, toaster, curling 
* tron, battery charger for the radio, room heater, soldering iron, cream 

separator and emery wheel. 

- - . The household refrigerator has a capacity of six cubic feet. 

The portable milking machine operate’ with a 1/2 1 motor is use? to milk an 
average of 13.4 cows at a cost of somewhat less than 10 cents per | 
cow per month. |
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Hed j UNTVERSITY OF WISCONSIN | \ ; COLL” OF AGRICULTIRG 
AGRICTLTURAL “NGINGERING Dap APT} ENT 

! 
RLUCTRO-TeST Fant RECORDS 

: These records were teken from August 1928 to juzust 1929, on the farm of Mr. Albert Badtke, Ripon "xperimental Line, Ripon, “isconsin, Mr. Radtke is | served by the Wisconsin Power and Light Company. 

| jelet Table giving the monthly bill and kilowatt hour consumption as well as | ‘ the consumption of various pieces of ecuipment. It also includes the totels for | \ the year and monthly averages. ate year and monthly averages. 

a a a aa pen Seay Serene eaeenemetr meres eee omen oo : q 

: : : : Average ; Lights : Prving : i} : Date of ; Total : Total ; Cost per; and : “ster ; Pan and : ] : “Neagine 2 Tl. ese; BALL ww. hr. ise, ft Supply ; Cooker __: 
p cept. 16, ___69 at 0B; Bt kG 

Se oe es COM reve POURS ade wep = Ata Be BO Nera a eee 
A Nov. 16 , oie 9.50 _; Bole ! ee Ee eniee awils : 

: ;_Dec. 18 =, 101 : 8.03 ; 7.95 : 80 : een : me I] 

jig tf O80 a | \3 Lith ge Ate? ka a we Bec on 3 
ftic a 

eae Sin a rae nats ais 6 
PS ig Gee 20, ee ae 000; Be is coe aed Ah 

2m Ae em | ee, toes a 20 4 ; | 1 ‘ ntti i ee Sa ee ; peels # May 20: 50 : 6.50 ; 13.00 ; 32 ; 18 : : ths i tr; ito oe a ee Sa | [He J June 18 ; 650 6.500, 1Gs008 4; 25 20, 5 : | 
fet th Te ethernet, HS ot ee eee, 1 ot} gly i? 40s 8.80: 14.50 este BOOK 2 RRO eh sy : 
p86 eh es te : : 8 : $ . : 3 § TOTALS : 911 ; 466.73; i603} ass; 23 : SL oa ee ener menn safe hain, were er Ene ea 2 Lee iain fons : 76 :__ $7.23 : 9.519 ; Sona! 24; 4 : A ee a rae ree ae es ho cy Ba 
NOTE: The first month started ‘ueust 20, 1928. 

GNPRAL Tao ita 
f Size of transformer ~ 1.5 k.v.a. 

Number in family - 5 ‘ i Nome - modern 
Stock - 21 cattle, 13 hogs, 3 horses, 2 sheep, 125 poultry.
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i UNIV@RSITY OF WISCONSIN 
g COLLEGT OF AGRICULTURE 
i AGRICULTURAL ENGIN RING DEPARTI TENT 

ee " 4 f ELNCTRO-TEST FARM RECORDS — eee 

} These records were taken from August, 1928 to August, 1929 on the farm ; , of Mr. Wm. F. Stoltz, Ripon Experimental Line, Ripon, Wisconsin. Mr. Stoltz br aS served by the Wisconsin Power and Light Company. 

‘ ‘a Table giving the monthly bill and kilowatt hour _consumpt ion as well as the consumption of various pieces of equipment. Tt also includes the totals E vee for the year and monihiy averages. 

. “= : : : : Average : fog ae : .é ' : Date of + Total +: Total : Cost per : Lights &: Milking ; ; + Reading i Kw. Hrs.: Bill _; Kw. Fr. : Wiac. 3 Machine : fiat ee) Se ae ee ae Je vabelioe. 08 : r ee 066.017 : 84; aCne et B,O5 3}. 05 i 49 : At) : Nov. 16 3 139 : 9.17 ae 6.60 bo 8G Bae 49 : ~ | : Dec. 18 i 178 ae Co a 5.8 iialee :__ 56 : ; | + JensT9 See OR Sel riow SS O75 mn Le ae a : ; “) : _Feb. 19 ee ee ee OF ae ee ieee 0 eee aaa : t $ Mar. 20 $ 135 ‘ 9.05 os 6.70: 64 : 51 : lee tet O06 a Ze90 ty 08 tate 2 60 : : a nS : + _June 16 : 22 --+ 7.78 8.44: Si Ta 61 ‘ de 2 ES | RS A aaa 9 a eee pram : ew} auareie Scat ie tn Le Re : 3: _TATAIS i 1474: $t04.28 Se aye : . a + AVE.PER MO, : 125": @ 6.89: 91000 7 (Once ay aatOo: : 
a hn LLL A et tO) ee PO ee 

, The first month started August 20, 1928. 

General Information a et con 
Size of transformer--1.5 k.v.a. 

: 
: L 

Number in family--5 ; 
Home~-?odern 

; Stock--4 horses, 50 cattle, 65 hogs, and 300 chickens 

j 
f Z
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i ULZOTNC-TEST FARM RACORDS \ 
Ne ee pe eee 1] 

te Table giving the monthly kilowatt hour consumption and bill as well | 
/ > (as the cost of operating various pieces of equipment on the farm of Mr. Wr. | 
Stoltz, Ripon "xperimental. Line, Ripon, Wis. It also includes the totals for | 
the year and monthly aversges. 

ia or, hese Lares eg | | fuaveragper | | 4 wtrr | ee | 
: Date of * eTOtal Q Total ; Cost per ; Lights and: Milking : | 
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a ; Miscellaneous under Lights includes washing machine, dron, vacuum sweeper, 

ee radio, cream separator, and deep well hydro-pneumatice water system 

since November. 

A pipe line milking machine operated by a 1.5 HP motor is used to milk an 

average of 20 cows, at a cost of 20 cents per cow per month. Two 

. double units are used.
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3 cents to pump 1000 gallons. A 1/2 HP motor is used. 
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UNIVERSITY OF "TSCoOrSIN 
COLLEGE OF £GN*CULTURE 

: 
AGRICULTURAL ENGINEST ING DEPARTMENT 

{ 

TABLE I j 

RESULTS OF CUPPING BUSTL.GR WITH .. 5 HORSTPOR, SINGLE PrLsn, . 1600 2PM ELROTRIC MOTOR, 
i 

rN ar rata ses eS ee ee 

: Specifications Meenas cea em NUMb OD | De ele teen nprencarmeceeen eins sales Seetinigtlinesanl ameiieaen tension kad ee ; Ensilage Cuttor : : 3 : : : } 
rane ne FL VEHOGL Pl yvhoc] tly: hoc) Myvhool sMyzhosh: 

. |i Size of cuttor tte tage sage tae asm 
sii; Numbor of knives _ eee Fuctin beoratt suede ag Wee (> came |iunc o faa 

‘____Revolutione por minute $455 498 + 400 3 440 1 445 

Gi. |e [te Romethof out saan gas Bs | : i : : : 3 : ‘ t } 
Ses eee eh OYE! Bg 46h | BBY; 

( miibep “oR venéiout 70 BB tA B16 868 ) 
Ph, a aN OS BOT is oceenciahe lt le na vabvne MEO do Oak ot bel 

‘Perales eee edd Ot Age ees ok 6 ae | 
Nel teet A OS HO sareiibre ct OE cnt tS 8 660 bo T6 B76 | | 4 : : : : : 2 

Pa, Meters GaON 4D ORG scsnnnnacbsnnsmbigitabeammma ies oblaeuititnsuab waniiiue isaac? | 
mane cree eetenvn omar taitbiec, Booth on 22 ec chucnie Memahi. 4! | 

lor ft Spike pitchors : _Nono 3 Ot ees Nono. 8 NONG ot 
Ke : pote Senate Sarre) aera pace ET ce = ae ane et ae Tah ans } 

Hi fprwowe RMON. cco casa des stay hcickascm.. ( NORS Meno | Rotem eateNgine : : : : : \_ Bindsr oporntor : L.: Nono 3 -= 3: None } et OT cs ncnenreneeieptetnneenetan ONO § me it None 3 | 

| OTS: On Farm No. 1, forty-two locds, averaging 1-1/4 tons voro cut in cisht | 
hours, 

| On each farm except No. 1, the tons por hour indicatcs tho rumbor of tons | 
| that would be cut in one hour of continuous operition with no time out. ’ | 

|
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CUTTING UNSILAGE “ITH AS OR MU. P, HOTOR 

| 
Recormended Specifications ; | 

|| / 

Cutter | | 
| 

Types Flywheel. Two or three knife. | | 

Sizes 12 or 13 inch throat width is preferred. No feeder is used at the machine, 
f therefore, smaller sizes are not practical. Larger sizes are not recom 
t mended because of higher initial cost. 3 

Fan desi for od elevation; The fan wings mst fit the housing very closely. | 

(iscranre not over 1/8 inch) especially at the tips or ends. A Treason~ | 
ably close fit at the sides is also important. 

Motor speci ricattons | 
Motor; 5 or % horsepower. Single phase. 1800 or 1200 R.P.i. (1800 R.P.M. bell | 

| bearing, utility motor mounted on a truck is recommended) | 
> } 

j Switch: Magnetic type with thermal overload relay. “ever use a fused starting : 
switch. | 

' Transformer size: 
| ; 5 0.P. motor - 3 or 5 K.V.A. transformer | 

i ThH.P. " = 5 K.V.A. or larger transformer | 

’ “| Transformer location; Hang the transformer as close to tho center of the building 
, group as possible, or close to the motor. | 

: "| Primery line: Cood voltage regulation. 

- Secondary line: The line from the transformer to the service switch, meter aud on | 
to the motor should be built according to the following specifications as | 
to wire sizes. 

| 

| Wire Sizes for 220 Volt, Single Phase, 60 Cycle | 

Repuision-Tduction Notors | 

aie a aaa 
i: Size of Single 3; Distaneo from transformer to motor sept: 

; |i__Phase Motors __: Not “over 100" ; 100"%o 260°"; 25010 BOOT: BOG" to TOT 
I chit ol nil sect baad Se Edel canal cane aman neiamasie iT | 
i erp mou 8 : 8 : 8 ( 6 gs | 
|e ee t 5 a See ea ee eee eee ee Wh 
1 FP : 4 : 4 : EE SS: | 

fom: Wire one size larger or smaller might be used, depending on the starting 

| torque and R.P.M. of the motor. With motors of less than 700 R.P.M., the | 
| wire should be one size larger. | 

|
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Power Transmission | 

Belt; 4" to 6" wide. Standard motor pulley is 64 wide. A 4" belt will have to | be in first class condition or kent very tight to transmit the full over- | 
load canacity as developed for short periods. | i 

| 
| Avoid stiff belts on account of the small motor pulley. Use not over 4 if i ‘ ply stitched canvas or rubber, and single ply leather belts. A distance | | 

of 15 to 25 feet betwoen pulleys is best. Somovhet longer or shortor | ' belts can bc used. 

If the belt is not too short a crossed belt vill have less tondoney to 
: flep and slip over the small motor pulley. A crossed belt is not satis- 

; , factory with an oxtromely small pulley. 

: Pulloys: Motor pulley. Mibre. 6)" face, Not smaller than 4" dinmotor. | 

Cutter pulloy. Cutter pulleys vary from 18" to 24" in diemeter for this | 
work. Refer to tablo for pronor cutter speed, thon caleulate tho oxact | 
diameter of cutter pulloy as follows: 

a! Cutter pulley dianbtor = Motor pulloy Qlamoter x Motor ReP.M. | | 
Cuttor RePeli. | 

: Motor mounted on cutter: This arrangement with a rollcor chain or mltiple "y" 
wa belt drive is especially satisfactory. Tt is simple, compact, efficient 

: oan and troubleproof. The motor, switch end cable may be sasily removed from 
a portable motor, and used for this job. | 

| Operation, Cave nnd Adjustment | 

eed of the cutter: Practically tha wholo sceret of cutting onsilage with a | 
© HP oloctrie motor doponds upon operating the cuttor at a vory slow speed, 

ri fod and keeping it sharp and proporly adjusted. (Refcr to table of propor | 
| cuttor speeds) Many of the oldor models of cutters will not clovate suc- 

5 t cessfully at those slow spocds and a 5 horsepower motor will not pull the 
| cutter at high specds. 

| 
pat of cutting: Four to ten tons per hour can he eut depending upon the follow- | 
| ing factors: 

| 
i 1. Spoed of cutter. ("xtromoly “mortant) | 

2. Sharpness and setting of knives. (Important) 
' | 3. Longth of cut. (Jot important) 
ooo j 4. Dosign of fon. (Important) 

| 5. Good electric line end trensformer. (Tmportant) 
6 Proper belt ani pulloyve. (Important) 

| 7. Careful foeding. (Important) ii] 
} @ Weicht of silo. (Not important) 1 
| ©. Condition of corn. (Importent) 1] 

| 

borg requirod: In gonoral it required from 0.6 to 1.0 kilovatt hour (kv. hrs.) 
: } costing 2% cents and up por ton dopunding upon tho itoms Listed undor | 
, | "Rate of Cutting."
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| 
Knives: Sharpon ovory half day, boing careful to mintain tha original bevel. | | Adjust knivos as close as possible to the shear bar so as not to striko | . 5 whon running. | 

; Ledger plate or shear bar: Rsplacc or turn over to a now odgeo whon badly worn. | 

lubrication; Keep all working parts woll lubricated. | 

7 Anchoring tho cuttor: A stake drivon against tho renr whool noxt to the povor is | 5 usuclly sufficient. An oqurlly good anchor is to chain the cuttor to | a stako. 
| 

: ae Anchoring tho motors; Tho anchor should be tastonod to tho motor truck as nour as | 
possible directly behind tho woetor pulloy. An tron or wooden anchor 
steke drivon in the ground is satisfactory. 

So Tho following simple mothods my be used for anchoring the motor and 
kocping the belt tight: | 

1. Self locking block and tacklo with 3/8" or 
1/2" ropo is best. 

| 2. Smell wire stretchor. 

| 3. Pass 2 loop of light log chain or rope cround the 
nee } anchor stako and through the motor truck frane, 

j thon twist it. 

:- Pipe: Tho pipe should bo reasonebly straight, and in fairly close alignment with | 
tho cutter. “hero a telescoping scetion of Pipe is uscd to ndjust tho 
hoight, it must be sot up with tho innor section at tho lover ond, other- | - wise it vill interfere with proper olvevation of the silapo. | 

: Silage distributions This ern be accomplished by henging two soctions of dis- | 
; tributor to tho clbow, and fnstoning them in such o position thot the 

silage will fall diroctly in the middlo of the silo and will roll down 
toward the sidos. 

Tremping is unnecessary: If the silage is trampol it mst be dono thoroughly or | 
: it is apt to spoil. If it is dosired to distribute tho Bilage without | 

| tramping, it can bo done by stationing a man at the top of tho silo to | 
handlo a section or two of distrimtor. 

fooding; foed stonfily, Lopring the bundlos about 1/3. If tho pitchor will tnke | 
t & littlo extra caro in throviing the bundles on the feed table, 2 man will | 

j not be required at tho cutter for feoding. This mocns quite 2 saving in 
labor. 

it | 
| bize of tundlos: Averngo, modium sized bundles ore sitistoetory. It vill not | 

| bo necessary to split the bundlus if thoy we not mado too largo. 

Lxgth of cuts Most silage is cut into 3/8 or 1/2 ineh leoneths. Tt is soldom | 
cut longer than 1/2" and sometimes as short es 1/4". Short cuts will ro- | 
duce tho tonnage per hour, and ineroene the current consumption per ton.
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Short cuts-ore a littlo harder to elcvate, 

| Size of crew: Tho maximum sizo of ovet which can be used to adventage depends | ‘ upon the length of haul. Tho following crow is suggested: 
? 

] 1. Ono man on binder. | 

; 2. Two, throe or four wagons unless tho haul is 1 extremely long. 

. . 3. Ono oxtra fiold pitcher, if dosirod. 

TABLE IT 
: MINIMUM SPEEDS FOR VARIOUS SIZED SNSILAGE CUITER FANS TO ELUVATR eatin nee CULTER FANS TO BLEVAT! LTO SILOS OF DISTRRENT NETGHTS 

: 
ee  SETGHTS 

F aeicac ESOL Some Cae ee ey enna eine sieieins iene irae 

: Diometor of : Hoizht of Silo in Poot 3 : Cuttor Pan; eels eae 3 + dn Inches tot : 30's 35": 40"; 45' + 50" : 55": 60° : v5"; Poorer ———b—__--________ evolutions por minute ech CNC Cr Ane euler) 
$ 30 :_ 500 : 530 3575 : 610 : 650 +690 : 720 : 750 : 835 fl 
<2 ¢_ 465 : 495 ; 540; 575: 610 : 645 3: 675 3 705 ; 780 3: 

jp 885 80540 570: 610s 65: 850 735: 
. 3 36 i415 : 440 : 480: 510: 540 3575: 600 : 625 : 695 ; nt oe eee eee Monee eee i : 36 3: 390 3415 : 450 ; 480: 510°; 545 : 570 + 595 3. 660 ; 5 : 3 : : en ne a = 40 $370 : 395 : 430; 460; 485 +515 =: 540 : 565 : 625 ; 

: : SS Me Bi tare ae ee Rea cote ii ae eas Maouaaer4 : 42 : 355 ; 380: 410 + 435; 465 490 3 515: 535 +: 595 ; 
EE EO: 485: 465 3 490 heats esta. sop OR ; : : : : : : : : : : MR ne i540 : 360 : 390 i415: 440 3 470: 490 + B10 +; 570 : 3 3 8 : : RSE eerie (eae eee ale aa | ’ 46 $525 3345: 395 : 400: 425 :_ 450: 470 : 490 : 545 ; : $ 3 ONE ie ep a gee aE ne eee Se ete ae ; 48 i 510 :_ 330 : 360 =f 9807 E405 (4503450. 5, #70. + 520 

NOTE: Theso speeds aro based upon carefully conducted tests with a reasonnble : allowance to insure uninterrupted evation. Good cutters will positivoly ; Operate at theso speods, 
:
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|| 

The Annual Qvorhoad Cost of Ovming an tnsilege Cuttor | 

| Assume first cost £320.00 
; Assume total lifo 16 years 

Depreciation ~ 1/16 of $320.00 *280.00 
Intorest (3320.00 plus $20.00) nt 6% 10.20 

A 2 

Repairs - 1% of original investnont annually 3.20 
i Total 335.40 

Undor avoragc conditions, tho annual cost of orming thn cuttor will not 
vary groatly with tho number of tons eut. Thorefora, the cost pcx ton of using 
tho cuttor will decrease as tho number of tons cut inerouros. 

If 100 tons aro cut annuclly, tho cost pcr ton of using tho cuttor sould 
- be 33.4 cents. If 200 tons ars cut ennually, the cost would bo reduced noarly 

‘ one-helf, or to about 16.7 ecnts por ton. 

aa. The Annuel Qvorhind Cost of Qrming o Utility Motor 
5 HP Motor ?& HP Motor a Assume first cost $250.00 $280.00 

; Acsumo tots.1l lifo 25 yoars 25 yonrs 

, Depreciation - 1/25 of first cost $9.20 11.20 ‘ Intorest = avornge invostmont at 6% Veu? 8.74 
Ropairs 5.00 3.25 Total B97 23.19 

: If the motor is usod for sevorel aiffcront jobs during tho yonr, this cost should be divided emong tho various jobs. Tht is, if tho motor ~as usod 
for grinding food, cutting onsilugs, hoisting hay nnd cloveting ernin, the motor overhord cost would svorece $4.9: for the & EP motor and 85.77 for the 
%; HP motor. 

The cost per tor for cleetrte energy will be 22 cents and up depending upon tho elcetric rote and the factors mentioned under “tho rete of focding.”
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3 TABLE III 

# THE AVERAGE COST OF FILLING SILOS | 

: (282 farms in Southeast Wisconsin) ¢ | 

t : Items : Cost : Per cent of : 
3 lee : per ton : total costs : 

: La baa teas eer eat : 
‘+ Silo, depreciation and repairs .......0003 $22 3 10.6 8 
' Engine, depreciation and repairs ........! ol? : 8.2 : 
‘ Ensilage cutter, depreciation & repairs .: 18 ’ 8.8 : 
VT OSen Pinder: cirege cua tasy.6 tetas a slalieeise? «10 $ 4.9 : 
t WABONB® iie.es aercecetegedesiest oie ean vem es Smee Ol : O°) t 
t Man WOrk;, Us86 NOUnsi ccs bo ere siete ete eters wrt 58 : 28.1 ¢ 
: Horse work, 2.57 hours ...ssscccceccsvceed 255 : 17.0 : 
wDwine, 12¢ per poundese. oso. leew wee cweres ort 207 : 3.4 : 
§ BUG Marea svc valo eicisierere a sie irelelals eceie 0 elete cient 207 : 3.4 : 
: Interest on silo and equipment ....ecseee? 51 : 15.1 t 
: Lee eaeet 8 Fee : 

s°Moval Gost peri ton sas deedisesee cove nnvet $2.06 : 100% : 
: 8 bog $ 

*Kerosene sold for about 11 cents per gallon and gasoline sold at approximately 
15 cents per gallon. j 

NOTE; The above table is taken from Wisconsin Bulletin 386. 

Under average conditions, and assuming that the motor is used for at 
least 2 jobs on the farm so that only about one-half of the motor overhead must 
be charged to silo filling; then, the machinery and power costs when using a 
5 or ven horsepower motor and a 12 or 13 inch cutter will be approximately equal 
to the average costs given in the above table. As the number of tons cut 
annually increases, the total cost per ton of using the machinery will decrease.
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UNIV"RSITY OF WISCONSIN 
COLLEGE OF AGRICULTURE | 

AGRICULTURAL “NGINERRING DEPARTMENT | 

GRINDING FRED AND SLEVATING GRAIN WITH BLECTRIC PO"ER | 

i Will Specifications 

Type: Hammer type feed mill with fan elevator. The elevating fan is recommended as 
it simplifies removing the feed as ground at the mill, and the same fan may 
also be used for elevating grain into the bins at threshing time. 

Size: Suitable for 2 to 7 horsepower motor. (Size ratings are not standardized, ) 

Bearings: Ball or roller. 

; Motor Specifications 

i Votor: 2, 3, 5 or 7} HP. Single phase. 18CO or 1200 R.Pyi's (5 HP - 1800 ReP.I 
4 Utility motor mounted on wheels is recommended.) 

| Switch: Magnetic type with thermal overload relay, Never use a fused starting 
eo switch. : 

+ (Transformer Size: 2 HP motor - 14 K.V.A. transformer 
4 3 HP ee eee " 

ve 5 HP - Sor5kKvV.A. " 
a 7% HP " - 5 K.V.A. or larger transformer 

Transformer Location; Hang the transformer as close to the center of the building 
. ‘ group as possible, or close to the motor. 

_Erimary Lines Good voltage regulation. 

| Secondary Line: The line from the transformer to the service switch, meter and on 
; i to the motor should be built according to the following specifications as 

z to wire sizes. 

4 Wire Sizes For 220 Volt, Singke Phase, 60 Cycle 
ij Repulsion~Induction Motors. 

i 
4 _ ‘Size of Single y_____"_" Distances from the transfor rmer to the motor 
pp ——Phase Motors __: Not over 100": 100" to 200% : 200’ to B00": 500" to 400" 8 : 3 t 3 
Fr tk oat oR toe BieeraO A alahis pein. 

/ ipeailalalginitaninina lecipicakcrne em meiesaliersins wnsOsssisucs wdeihoied sucsensllonane,absasant Bok 2 ] $ $ : : 
a : 5 : 5 : 5 : 4 semi samen sa d'Alene 

Dene ce hs ok tat A th ih cet oe al 
; NOTE: Wire one size larger or smaller might be used, depending on the starting 
i torque and RPM of the motor. With motors of less than 700 RP!’, the wire should 
| be one size larger.
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Power Transmission 
Drive: (a) Belted direct from the motor to the mill is usually recommended. Do 

not drive through a line shaft. 

(b) Direct connected to a 3500 R.P.!, motor where the motor is used for 
fel, grinding only, 

ree ‘Belt; Four inches wide, thin, flexible, and preferably endless for a 5 HP motor. ; ; 3 ply endless rubber, or light single ply leather, either endless or laced 
: with wire lacing. Avoid thick, stiff belts and stiff cumbersome lacings. ; Cas A distance of 8 to 15 fect betwoen pulleys is good. 

ee Li ileys: The grinders are usually equipped with fibre or cast iron pulleys 4" in - £ diameter with a 43" or 5” face. High speed is essential for efficient 
operation of a hanmer mill, 

: = ' =a Two types of rotating cylinders are used. In one type the cylinder is i i straight, the hammers are all the same length and tho diameter is about one : ct pea foot. The recommended speed is 3500 to 4000 R.P.!’. requiring an 8" or 9" ier +i pulley on an 1800 R,P.I!, motor, or a 12" or 14" pulley on a 1200 R.P.I. asa t motor. 

ie In the other type, the cylinder is smaller on one end than the other and 4 the grain is fed in at the small end. A speed of 3500 R.P.I. is recommended 5 requiring an 8" pulley on an 1800 R,P.M. motor or a 12" pulley on a 1200 a R.P.if, motor. 

ee Installation 
: i. ,.. @@eneral Principles: The mill should be installed with an overhead bin so that it oie can be operated without an attendant. ‘The ground feed can be dropped ' A — directly into an enclosed ground feed bin, or elevated to a conveniont bin, Fier eas ca ae or to the bagger by the fan elevator. 

Hopper Bottom for Bins: Hopper bottoms are not necessary for ordinary elevated grain bins, that are emptied only once or twice a year. 

4 Small grain hoppers over the mill should have sloping bottoms at an angle oa _— of 45°, that is, the vertical rise should be equal to the horizontal run. a eae f (See diagram) 

ahs ; 4 round feed bins: Shoulda be high and narrow rather than broad and low. The floor 
: voile A should have a slope of at least 60°, that is, the vertical rise should be : 12 feet for each foot of horizontal run, (See diagrams) A simple agitator Ree 4 A may be required for ground oats even with this steep slope. 

Meee “7 hutest Grain chutes should be at least 6" inside, either square or round, and ’ Slope at an angle of at least 45°, 

mr ot. a Ground feed chutes mst be at least 1 ft. inside, either square or round, . berth. Tal These chutes should be vertical or nearly so. 

ill foundation; The mill should be fastened to a reasonably solid foundation, It is not apt to vibrate appreciably but should not be placed on a flimsy framework,



Filo under Grinding Food | 
10-29 

-3- 

: Blower Pipe: If it is desired to blow the food horizontally more than about 8 or uns ‘ea 10 feet, the pipo should be arranged to go straight up somowhat higher than 
Sey : ‘| the ground feed bin or dust collector, then slope downward to the bin at an 
Ad angle of 30° with the horizontal. (Sce diagram) 

ti ty Elevating Grain 

Bt a The fan of the mill can be used very satisfactorily for elovating grain 
t OF *'s at threshing time. The fans have a capacity of 200 or moro bushels por hour, de- vig é*” pending upon the size of the fan and the elevation. fe ie tee At 

stethJ Method of Elevating Grain: Feed the grain into the fan directly, 

ie ad F Speed of Fan for Elevating Grainge Run at a slower speed than when grinding to Gdemaib” a avoid cracking and hulling. Recommondca specd = 1200 to 1600 R.P.}. for ' a elevations up to 15 or 20 feet. For higher olovations, slightly higher sg es speeds will probably be required. Howevor, speeds much in oxcess of 1600 togt oo * ReP.M, will be apt to hull or crack some of the grain, "xceedingly high Hg iatta speeds causing excessive cracking of the grain might cause tho grain to thar! mold. 
| 

r Rate of Grinding and Energy Cost 

‘s hie it Mt The rate of grinding varies with; 

Pech Paw ¢? (a) The fineness of grinding. 
(b) The size of the motor. 
(c) The matorial being ground. 
(a) The condition of the grain, whether damp or dry. ; t . ’ 

ee fo In general, 
TT 1... One kilowatt hour of energy will grind from 35 to 300 pounds erie. of material. 

A 5 HP motor will grind from 200 to 1500 pounds per hour. Pearse i, It requires 7 to 60 kilowatt hours to grind one ton. ae , Ordinary cow feed will require from 7 to 15 kilowatt hours 
per ton. 

Dk hs The cost will ordinarily vary from 25¢ to 41.50 per ton. : Where considerable current is used and energy for grinding is Cin oc. purchased at around 3¢ per kilowatt hour, ordinary cow feod 
will cost from 25¢ to 50¢ per ton for grinding. 

z t arn te 

| 

}
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o , i 4 
ee 

The Annual Overhead Cost of Owning a Mill ee st ot Owning & Mill 
a ae 
hee Assume first cost - $100.00 ae aeko Assume total life - 16 years a % Depreciation - 1fo of $100.00 -- $0.25 pa nt Se Interest (3100.00 pipe 20-85), € 6% 3.19 | 
cee wt Repairs ------------------._. 2.00 
ome pr aniig a. 

$11.44 | 

iaher ‘ In general, the mill is not recomended for hords of | , IP Cr less than 12 to 15 cows. 

>in Tho Amual Overhead Cost of Owning a 5 HP Utility 
ore ee a ee 

. ae fssume first cost plus freizht - $235.00 
Assume total life - 25 years | Depreciation - 1/25 of $235.00 -- 49.40 
Interest ($255.00 plus $9.40) € 6¢ 7.33 

aes ae a 
| Repairs ---~-----~---------__-__. 2.00 } 

aes) 
$18.73 

r If the motor is used for several different jobs, this cost of $18.73 should { be divided among the various Jobs. That is, if the motor waro uscd for grinding fecd, cutting cnsilage, hoisting hay and clovot ing groin, tho motor overhesd cost would averago $4.68 for ouch job. 

| 

| | 

| 

| 
| 

| 

| 
| 
i 
\| 
{| 
\| 

|



UNIVERSITY OF WISCONSIN 
COLLEGE OF AGRICULTURE | AGRICULTURAL ENGINEERING DEPARTMENT | 

REPORT ON SMALL HAMMER TYPE FEED MILLS 
1929-1930 

) TABLE | THE Atcoma “OK” No.6 
a aes a oo ae See Lege ce a Barley 

R.P.M. |] Pounds ine- [HP Hra.|| Pounds Fine-|HP HralPounds Fine- HP Hra i Mill per ave: ness per per Avg. ness per per Avg. | ness per hour Modulus 100# hour HP |Modubs} 100# || hour HP Modulus] 100g 

Il | SSB0F | 550 b-03 | 2.59 | 0.004 Li] 96 ) 15.07 [8.74 | 528 ff --- [| ---- [---- | --- | 

W072 1. The modulus for the 5/16 inch screen on oorn ie finer than on the 1/4" probably due to seer feeding in proportion to the screen Sise. This was necessary due to the inability of the fan to handle more. 

TABLE 2 THE GEHL No. 7/3 7 
Se ee ee See ci a leapt Barley 

R.P.M. isosnts Fine- [HP Hrs //Pounds ‘ Fine- | HP sed eee | ee laaeeeal tee | Ave. r Ve. ness 'P Avg. tall] HB boduius| Looe || hour | “EE’ fanteius| pehp Bur HE” |wtuius| Looe | | yo _| 3300 | 510 | 5.07 | 2.14 | 0.9941] 260 | 6.14 [2.02 | 2.056 | 90 | 6.07 | 2.44 [1.535 | 

TABLE 3 THE PrRaTeR 5—J 
$64 Sees oes See 8 | Barley 

et Ty (SEE PEST 4 EERE] | hour | “RE’ hwodates| on Lous “i botuta Yooe | Fez, | Aze wodtdon| Tbe | 0% 3oD 99 5 2 B06 $30 9 g 9 510 6.39 2 US 

/16 33603 570 5 Q 0 p 8 04 0.6 880 5 0 9 58 i EHR Ee eae ae i Ear he 11160 | 5.301 3.75 | 0.457 | | 
t-ss66t | tetee Bie Toh Onkae | ———— —]— } —}—_ J ———_} 

TABLE 4 THE ROWELL “WHIPIT” No. | 
ee ee ee ries eceiaet  ee  ee 

R.P.M. Pounds EP Hra/|Pounds Pine- [HP Hre. 
. . per ital Free | ogg. (ares | tee | bees (es [eet leas [ete | aoe Lasse tee m | sosot | 520 | 6.20] 1.43 | 1.016) | 300 [4.94 | 1.95 | 1.645) 325 [5.26 | 2.00 | 1.630] 

| 39504 | 925 | 5.23 | £.0 0.566 642 2 65 D D8 Bo 16 i 3950% | 1045 | 5.0 2.64 | 0.485[ 900 [4,66 | 2.76 | O0.54E) 772 | 8.80 | 8.98 | 0.674] 

ME 2. Por all machines: 
Test Wt. Moisture 

Corn ST Tbs. per bu. 11.8% 
Oates 34 lbs. per bu. 12.5% 
Barley 46 lbs. per bu. 11.2% 

Moisture determination by Brown-Duvel Method. 

v 4 ission from the Department of Agricultural 
ee Wivatelce ce tinaeeiie weslenn, Massoauin, These tables may only be repro- 
duced complete as given.
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UNIVERSITY OF WISCONSIN 
COLLEGE OF AGRICULTURE 

AGRICULTURAL ENGINEERING DEPARTMENT 
| 

. 
Report on Small Hammer Type Feed Mills. 

| 1931 
| Table 5. The Stover No. 89 = Size 7 1/8" x 134", | 

se aga naan CONN age ee $ : R.P.M. : Pounds ; Averays :Fineness’ sH.P. hrs.:Kw. hrs. : *_Sereen : _Mill_: per hour: #H. Pp. ; Modulus : per 100#:per 100# : og 080 OL: 0512 2 0,718 +_1/8 :_ S700% 208 2 sO eS tO .bGL tm OneOniee *_S/16 3 S700E 05 2 Ce meron 0.843: | , ‘dtd S700 480: S18: 8,60 0.346: 0,504_: FEL tS 700E : 1605 8,01: 8.74 a 05296 1: 0.860: a ES A me 5 mma 1: ma 0.227 _: 4 

OATS 
$ : R.P.M. : Pounds : Average :Fineness :H.P. hrs.:Kw. hrs. : :__Sereen : Mill :_per hour; H.P._:_ Modulus : per 100/:per 2007 : +5 / GE 18700 Gee ay mB ebis 1,78 + 1.627 3 1428: {173 :_ 3700 3 560: OoL6  $ 2,07 : 0.921 : 0.809 3: tO AGS O00n ites Ven mfpenIGeTO: ss cusEeer a 0.667: 0,586: [ST ae a a Oe a 0,843: +__8/16) s 3700: 18503 «6.07 38,76 Oye 0.329: OO 0329 

BARLEY : : : R.P.M. : Pounds : Average':Fineness :H.P. hrs.:kw. irs. : +_Screen : Mill: per hour: 4H. P, i Modulus : per 100#:per 100 : } S/S E0700. ati CCUM ARO oe te anime ar 1,365 3 1.198: ’ eS | (i a ae aR na 0.924 30.812 : *_ 3/16: 3700s B85 sO 8S 2,85 20.608: 0.860: :_ 1/4 COO Ee LicOn ee 5.0m tmoseto tr OpAbaae 0398: + SSC/ 1G Eee O00 MEE ile Sole a nracoe aime Gacme tee ache: 0.348: 
Note 1. 

Test Wt. Moisture 
Corn 56.8 lbs. per bu. 16.2% 
Oats 40.5 lbs. per bu. 10.0% 
Barley 45.0 lbs. per bu. 12.4% 

Moisture determination by Brown-Duvel Method, 

Note 2. Horsepower hours per 100 pounds refers to the net power or power output required, and kilowatt hours per 100 pounds refers to the power input based on 85% motor efficiency. . 

Note 3. This table is part of a series. It may be reproduced by securing + permission from the Department of Agricultural Engineering, University 
of Wisconsin, Madison, Visconsin. The table may only be reproduced, 
complete as given.
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UNIVERSITY OF "ISCONSII 
COLLTG OF ACRICULTURE 

AGRICULTIRAL ENCINAERING DePART! NT 

DUST ColEneTO:: 
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The specifications of the dust collector are of a typical installation on the farm of Wm. Noyes, Beaver Dam, Wisconsin, and used with a hamier type feed srinder. It was made by a local tinsmith out of 26 gaure galvanized iron. Pail bails (A) are used to hang the dust collector from the ceiling or beams.
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University of Wisconsin 

COLLEGE OF AGRICULTURE 
Agricultural Engineering Department 

H ammer Type Feed Mill Installation 
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The above installation is located on the farm of H. S. Stauffacher, Monroe, Wisconsin 

MILL: Hammer Type. 3500 R. P. M. 4” pulley. 

MOTOR: 5 H. P. portable utility motor. 1750 R. P.M. 8” pulley. 
BELT: 3 ply endless rubber belt, 4” wide, 10 ft. between pulley centers, 

Mr. Stauffacher mixes the grain in the small bin supplying the mill by alternately shovel- ling in small quantities of the various grains desired in the ration, By this method the grain is thoroughly mixed by the time it goes through the mill. This arrangement is extremely handy and saves hours of time. 

Permission to reproduce this material will be granted by writing to the Agricultural Engineering Department 
(See Other Side)
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University of Wisconsin 

College of Agriculture 

Agricultural Engineering Department 

Hammer Type Feed Mill Installation 
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The above installation is located on the farm of Carl Block, Wausau, Wisconsin. 

Mill: Hammer type. 3500 to 4000 R.P.M. 4 in. pulley. 

Motor: 5 HP portable utility motor. 1750 R.I.M. 9 in. pulley. 

Belt: 3 ply endless rubber belt. 4 in. wide. 10 ft. between pulleys. 

The grain hopper and commercial feed bin have trap doors which open onto the thresh- 

ing floor. The granary is located in one of the haymows so that the grain can be taken from 

this to the grain hopper either in sacks or a wheelbarrow. With two ground feed bins it en- 

ables him to keep the ground corn and oats separate. The commercial feed bin has a capacity 

of one ton and is used for bran, middlings, linseed meal, etc. 

Permission to reproduce this material will be granted by writing to the Agricultural Engineering Department 

(See other side)
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UNIVERSITY OF WISCONSIN 

College of Agriculture 
Agricultural Engineering Department 

Hammer Type Feed Mill Installation 
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The above installation is located on one of the University of Wisconsin farms, Madison, Wisconsin. 

; 

Mill: Hammer type. 3500 to 4000 R.P.M. 4” pulley. 

Motor: 5 HP portable utility motor. 1750 R.P.M. 9” pulley. 

Belt: 3 ply endless rubber belt. 4” wide. 10 ft. between pulleys, 

Large overhead bins are used to store the grain. Chutes deliver the grain from these to the hammer feed mill where it is ground. The blower delivers the ground feed to overhead bins from which it is taken as needed for mixing the ration. 

Permission to reproduce this material will be granted by writing to the Agricultural Engineering Department, 
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UNIVERSITY OF WISCONSIN 
College of Agriculture 

Agricultural Engineering Department 

e ° Hammer Type Feed Mill Installation 
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The above installation is located on the farm of H. G, Joeckel, Jackson, Wis. 
Mill: Hammer type. Direct connected. 3500 R.P.M. 
Motor: 2H.P. 3500 R.P.M. 

A supply hopper for the mill, holding about 20 bushels, was built in the alleyway of the granary. Alternate shovelfuls of the various grains to be ground are placed in the bin. A chute delivers the grain to the mill and thorough mixing takes place in the process of grinding. The attached blower delivers the ground and thoroughly mixed feed toa bin located at the end of the feed alley where it is handy for feeding the cattle. 

Permission to reproduce this material will be granted by writing to the Agricultural Engineering Department. 
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UNIVERSITY OF WISCONSIN 
College of Agriculture 

Agricultural Engineering Department 

° ° Hammer Type Feed Mill Installation 
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The above installation is located on the farm of Alvin Wilkes, Ripon, Wis. 

Mill: Hammer type. 3500 to 4000 R.P.M. 4” pulley. 
i 

Motor: 5 HP portable utility motor. 1750 R.P.M. 9” pulley. 

Belt: 3 ply endless rubber belt. 4” wide. 10 feet between pulleys. 

The grain is stored in two large overhead bins. Chutes deliver the gtain from these to the ham- mer feed mill where it is ground. The mill is placed on top of the ground feed bin so that the ground feed falls directly into it. A burlap curtain is hung on the open side to help keep down the dust. A ‘ small mixing floor is provided in front of the bin. 

Permission to reproduce this material will be granted by writing to the Agricultural Engineering Department, 
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UNIVERSITY OF WISCONSIN 
College of Agriculture 

Agricultural Engineering Department 

Grain Elevating 
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Elevating oats with a hammer type feed mill. The pipe carrying the ground feed from the 
lower part of the mill to the elevating fan has been removed. A hopper has been attached in its place and the grain is fed directly into the fan. A slide in the bottom of the hopper regulates the q rate of elevating. 

{ 

Capacity: The fans of these mills have capacities up to 250 or 300 bushels per hour, depend- 4 ing upon the size and design of the fan, height of bins, and kind of grain elevated. 4 

Speed of fan: Speeds of 1200 to 1600 revolutions per minute are recommended for elevations 
up to twenty feet. For higher elevations and large capacities, slightly higher speeds will probably 
be required. Speeds much over 1800 revolutions per minute are apt to hull or crack the grain. j 

Motor and belt: Use the same motor and belt that are used for grinding feed. ; 

Pulleys: The hammer mill is equipped with a fibre pulley 4” in diameter. To secure the rec- 
ommended speed it is necessary to use either the regular 342” or 444” diameter pulley on the 
motor. 

Blower pipe: If it is necessary to blow grain horizontally more than about 8 or 10 feet, the vertical pipe should go up somewhat higher than the grain bin, and then slope downward to it at an j angle of 30° with the horizontal. 

Tf this material is to be reproduced permission must be secured from the Agricultural Engineering Department,
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UNIVENSITY OF WISCONSIN 

; COLT EC OF APMRICULTURS 

AGRICULTURAL ENGINEERING DEPARTMENT 

POULTRY HOUEY LIGHTING 

Recormended. Practices 

Dates of Lighting: Lighting poultry from November 1 to March 1 will increase the 
egg production at a time when high prices prevail. It is practical te 
use lights on late maturing pullets even during October. 

Size of Lamp: 40 watt. 

Lamp Reflector: Cone shaped. 16" in diameter and 4" deep. Cover the reflecting | 
surface with three coats of aluminum bronze paint. (If desired, reflec- 4 
tors for this purpose may be purchased. ) i 

Number _of Lamps: One lamp will light approximately 200 square feet of floor 
. Space. Divide the number of square feet of floor space by 200 to deter- q 
mine the number of lamps required. The nearest whole number should be “] 
used. Tach pen mst be figured separately. The 20' x 20' Wisconsin 
straw loft poultry house requires two 40 watt lamps. Fig. 1. 

Arrangement of Lamps: The lamps should be placed in a row midway between the 
front of the house and the front of the dropping board. It is necessary 
that the roosts be lighted so that all the birds leave the roosts during 
the lighting period, and that there be no shaded areas under the roosts ; 

' or dropping boards. 

Height of Lamps: Six (6) feet from floor, 

Distance Between Lamps: Ten (10) feet. The lamps at the ends of the row should 
be about five (5) fect from the ends of the pen. 

Length of Ligh ting: The total length of the working day should be about twelve 
or thirteen hours. Longer hours may cause a high death rate. 

Time of Lighting: There is no difference in the egg production between morning 1 
or evening lighting or a combination of both. Morning lighting is ] 
simplest as it requires fewer switches if it is to be automatic, thus 
being cheaper to install and also does not require dimming. 

Switches: Automatic switches for turning bright or dim lights on or off are on 
the market. An alarm clock may be used for turning on the switch in 
the morning where only morning lighting is used. Figs. 2, 3 and 4. 

Energy Consumption: From three to five kilowatt hours of electricity per 100 
birds per month are required. 

Increase in Bee Production; An increase of 10 to 30% in seg production may be 
expected.
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| fater: The hens mastbe~supplied with water during the hours that they are 

i ‘lighted, for, every hour that they are without water is an hour lost. 

| ood: Complete rations and proper management are necessary for success. | 

j Further information may be had by writing for Circular 141, "Feeding for | 

| Eggs", published by the College of Agriculture, Madison, Wisconsin | 
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{ Fig. 2. Time clock and switch for poultry house lirhting 

arrangod by Sordon Hongstter, Saux County, 4isconsin. 

} Courtesy of "Tho isconsin Agriculturist.” 
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Poultry House 

Pe erica | Wiring Diagram 
yg LT SS -! Vote: Switch "A" closes at 

Laces ; fo Ny any set hour lighting 

——=!) — poultry house. 
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| 

Fig. 3. Pull switch operated by alarm clock. If desired, 

the alarm clock and switch may be located at the residence "A". | 

When the alarm goes off, the key turns, closes the switch and | 

the lights come on. A block of wood stops the key. (Courtes; 

of "Blectricity on the Farm.') | 
| 
| 
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Turn Switch Clock Jf 
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Fig. 4. ‘Turn switch operated by alarm clock, A strip of wood about one 

foot long is clamped to a turn switch. One end rests on the winding key of 

the alarm clock, ‘hen the alerm rings, the key turns and the end of the 

stick drops off. As it swings down it turns the switch and the lights come 

on. (Courtesy of "Slectricity on the Parn.") 
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UNIVURSITY OF WISCONSIN 
COLLEGE OF AGRICULTURE 

AGRICULTURAL ENGINEERING DEPARTMINT 

| EGG PRODUCTION DATA 

These records were taken during the winter of 1928-29 on the farm of Mr. ' Kiep, Columbus, Wisconsin, in cooperation with the Wigconsin Power and Light Co. 

| The farm of Mr, Kiep was connected for electric service on Dec. 24, 1928, and on the morning of the 25th, Christmas Day, he used lights for the first time on his hens. An ordinary alarm clock was used for turning on the lights as shown in Fig. 2 under "Poultry House Lighting.” Only morning lights were used. The ouse has a floor space of 384 square feet and two 40 watt lamps were installed. hese two lights were turned on at 4:30 A.M. up to Feb. 10, when they were turned m at 5:00 A.M., and discontinued on March 10. 175 laying hens and 25 late pullets ere kept during the winter. 

Reg Laying Record 

‘ 

ce ie | : . Dec. 3 Jan. . Feb. ; eign : ] iDay of Month : Number of eggs laid daily 3 
: iL ; : 68 : 107 : 127 eh i 2 ; jee 08 See OG tel 
t 5 ; : 67 7 ile : 121 oat 

lerinnasiinienmibinicaitanat ight te fe 
‘ 6 . 18 : 78 TO: 06 

leucticsin trneaeaiminarhnett mbna’ emhateoce kc hue at : 8 ee : 80__; 112 Pooh See ee ES € 9 . 30 :__ 100 o— EET t 114 : Se 
ae OO 

———— : 10 . 39 { 91 : 108 : i F104: : Ii pain eects OG oe SLO Pats res tet aie : 12 pcb Ee te OU ay) 100m an sara F 3 : Q t : US pee OL erm 00s i nena. 
bawisenth airtel locetamal emia tO. fle nt | pnieshdacuihomentenbcllt iio Uae Uibaamade ilies ack, MR 16 64 Be sa 
: EY . 40 OE eo. ‘ 91 : Wp, eee So best enneciimribantlt cemishpemntl Seattle flO t irst day huvewvsillfancininstaittine lM acacndlanaat teccakncli®. 2. od... O8ics ights were Laces ponerse ns 2S eechns: P Onrinchinsthte - i. tO 4 sed. ba aE rcenienntre elien tee | 108 t  Ue | Lette rrtnenchine clean, Lek eB Discontinued ; 23 . 47 ‘ 92 s LOL : 109 : e400, Ar os a lighting. hes Binnie eileen Penis bic aah sO. 
biosctpennenenivsnlan tlt ccnplemml Sain hind siceckan LOO. k laienela ewisipniaimiiiailiecdt ces cai Ake lessens wireineencsiabaes? Nemaiedbamet Poaactuaila i 600) 
SS a ee a | | L___ 88 ins Mra osrichacwgacemeatooatttce ck L830 a DPE Se NeD epamee  eNGO cep ‘aimee sell enaincuenibaes t woiahiang OME cecthasGerecand.ccccac  t TOuel SO MO. lke EVES oie, eee | Ave. No. eggs : $ : 3 { per day :40.7_ ; 94.5 :118.3 ; 109.3 ; | anemia nee eetemeyrevteniye- ee msereoneqeeitih ey ooeerneeet=e oman!



File under Poultry 

{ 9-29 

: “2e- 

Eggs Sold During January, February 
and March 

“ a5 __January $ February : March = 
zy : 3 sPri¢e:: : : sPricee : 3 sPrice: : 

: Date : Dozs: per :Value ¢ Date : Doz,¢ per ; Value: Date : Doze: per :Value: 
{ é 3 t_ doz: 3% 2 &doz.3 3 3 ¢ doz, : 

: : ‘ ‘ 3 3 : 3 3 : : : : 
+5 3 40 : Rog #$11.60; 1 +21: 327 3$ 6.72: 6 :; 48: 29¢ $13.92: 
t $ 1 3 r 3 3 tc : t : : t 
t_l?_3 80 3 20 3: 25.20: 6 :; 473.32 : 1458: 7 +: 12: 28 : 3.36: a pe np ye pe a Na Sig te 2, 
3 : is ‘ : $ : ‘ 3 3 3 : ; 
1 25,_t 47 3 89 + 13.63: 9 3 24: 32 + 7,66: 14 +: 60: 24 :14,40: a a ey a oe ge a ae a Ee EU, : : : : 3 8 : 3 : : : : : 

29 > 50: 34 3: 17.00: 16 + 45: 34 3; 15,30: 23 : 30; 24 : 7.20: SO 8 te NE 8 8 8 
3 : : : 3 $ : : 3 2 ; : 3 
$ t : 3 , 2) 5 SY 5 5? + 21.007 BY s 12-3 25 :; 3,50: 

q : : i 227 + 54 3°55: 19,04: 30.0: 51; 25 312.75: 
: : : ¢ 3 8 : 3 ‘ : t $ : 
;Totals: 217 3 2$65.43: 1248 1964.41: 0 t 213 3 $55.15: 

Value of Eegs for January, February 
and March 

cep tnny erecta anesnenneavannneneengs 
: : a2 3 
3 : ___ Dozens t Value : 
3 : : ? 
+_Total Eggs Sold : 678 2 $204.97 : 
3 ? t t 
+_Total Eegs Used $ 100-5/6 : 30.48 : 

-— t 3 ; $ 
! t_Total Begs Laid: 778-5/6 : 235,45 : 

It is estimated that the cost of lighting the hens for the entire 
i period was approximately $1.00 at the rate of seven cents per kilowatt hour.
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Db TRY REFRIGERATION 
SPECIFICATIONS 0: INST/LLATIONS 

These units are locnted on eleven farms furnished central station service by the 
isconsin Power and Light Co., Lake Geneva, ‘Wisconsin. The numbers of these farms 
torrespond with the numbers of the dairy refrigeration tests for 1927, 1922, and 1930. 

¥ Sli nandaisld Blateanclnaas EEN OOD a called ceria eet Specifications si Ba Ok ct OR a oe ee eA {Ae © eterno “)Becenec 4 
(Make and model : Servel : Seryel : Servel : Servel : Kelvina-: Kelvina-: 
of system cue HR el eae 7 vor te tor 
Refrigerant ee ee A 3 moet rt Bo cet B : B : 
‘Ice capacity in tons : fe 3 i ¢ 3 3 
jper_24 hours feo te ae : _.6 es fee $0 wee ; 
"Type of installation : Wet Wet os Wet 3s. Wet try : Wet : 
‘Size of tank (Inside) : : : : : : : 
|__Length 4:.. 7LEN : 694" > LOLOF eto p SOU 3 ofan : 

Width :  4'on" tote i. De ce oon s. Oo" ss Sor i 
Depth i: 1°10" s '10"_ =: Bro" os ~ANdO" ¢ otnon* ; stow 
Capacity in cans 215 ta Le Si Se ea : 

Thickness of wall H Bi tee OW (A CE (oh ie ae Be: 
: : ; ( : : Wall- : 

Kind of insulation :_Cork 4: Cork : None: Cork =: Cork =: board ; 
Thickness of insulation: $ $ : $ : : 

Sides : 3" ? ine :_ None . br $ oF os Leow : 
Bottom $ ot $ ue : None : or : None far : 

___ Cover or ceiling :_ None i: None =: None : None: Br tL Sees 
Motor size : : : : : ; $ 

Compressor SoD $675 275 +75 poled ti ee : 
Brine pump : eset ieee et 1. 00/6 : : 

flethod of control iAutomatic:Automatic: Manual :Automatic:Autowatic:Automatic: 
Method of cooling : ‘ . : ‘ $ : 
compressor : Water : ‘Water: ‘Jater_: Water : Air cme : 
Type of cooling coils : i : ; ‘ ; ‘ 

Basket type : — ,; —; t~ ; me : : 
Annular tubes 8 ‘ i. : 8 $ ‘ 3 
Aerator : $ $ : $ $ v 3 : 

NOTES: Under Refrigerant "A" stands for methyl chloride and "B" for sulfur dioxide. 

Farm No. 4 has a twin tank. The lengths of these sre 6'9" and 6'0", A 4" 
merete wall separates the two. 

Farm No. 5 uses an aerator to aid in the cooling of the milk. Cold water is 
vailable and used to reduce the load on the compressor. ‘The energy for pumping the 
iter is not metered. 

* : brine tank occupies the upper part of the dry box, leaving a height of 
)" for the milk cans. The door of this unit is about 36" high. 

Farm No, 6 uses two 6" x 8' annular tubes for cooling the tank. 

** Three pieces of wallboard and two of board, all .5" thick, wore used in 
iking the cover.
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Anchoring the Utility. Mot 
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Indoor Methods of Anchoring a Portable Electric Motor 

The use of a self locking block and tackle for anchoring the portable motor and tightening the belt, as 
shown in the above illustrations, is very satisfactory. A fence stretcher or a twisted rope or chain may also be 
used and are shown on the opposite page. 

Permission to reproduce this material will be granted by writing to the Agricultural Engineering Department. 
(See other side)
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Outdoor Methods of Anchoring a Portable Electric Motor 
The self locking block and tackle (A) or fence stretcher (B) methods are especially satisfactory. They are easily adjusted and the motor can be moved readily to secure correct belt alignment. Keep the belt just tight enough to prevent slipping. Avoid excessive belt tension. 

(See other side)
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UNIVERSITY OF WISCONSIN 
College of Agriculture 

Agricultural Engineering Department, 

FARY. WATER REQUIREMENTS 

Capacity: 200 to 400 gallons per hour will meet most farm conditions, 
Pressure tank: 40 gallons and larger, <A 120 gallon galvanized or iron tank tested to 125 pounds is reconmended, Automatic switch is usually’ adjusted to start the motor at 20 pounds and stop it at 40 pounds. 

Pump jack: Substantial, good sized bearings, gears covered and preferably running in oil. Connected directly to motor, which eliminates belt, is pre- ferable. 

Motor: One-quarter to one horsepower depending upon total lift » Pressure and volume pumped. See table, 

Cylinder: Diameter 2 to 3 inches with a 7 inch stroke is usually used. i 
Piping: One inch mains are usually satisfactory. 3/4" may be used if not mech ' water is needed at one time. If the distance from the pump to the pressure tank is not over 10 feet and the capacity desired not over 250 gallons per hour, a one inch pipe is satisfactory. “For greater distances and larger capacities a 13" pipe is desirable, 
Water requirements per unit per day: 

Person (bath room) 25 gallon Person (no bath room) i gc Cow 
LOL Horse 
10 8 Hog 

e 
Sheep 

det 

The above figures are averages and so a variation in the amounts of water consumed may be expected. Large cows and heavy milkers, for example, will require more water than small or dry cows, . 

CAPACITY OF PRESSURE TANKS Mera UE SES OURS TANKS 

Size in inches Capacity in gallons ‘ 
16 x 48 42 18 x 48 

53 
18 x 60 

66 
20 x 60 

82 
22x60 © 

100 24 x 60 
120 30 x 60 
160 

30 x 72 
220
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. ANALYSIS OF POULTRY BROODING TESS 
cae 1931 AND 1952. 

By 
J. P. SCHAENZER 

Project Director, Rural Electrification 
x OK OK * 

During the springs of 1931 end 1932, fifty-five poultry brooding records 
were secured on farms scattered about the State of Wisconsin. Thirty-five rec- 
ords were secured in 1931 and twenty more during the 1932 brooding season, A 
detailed summary of these two groups was released after the work was completed 
each spring. 

A brief summary of the two years of poultry brooding tests is given in 
Table I. 

TABLE I. BRIEF SUMARY OF POULTRY PROODING TESTS. 
: fo OvaL _¥ Electric : Coal : 
:_No. of flocks $ Do ie 52 3 3 : 
:_No. of flocks started oOo. 8 16,833 : 1134 _: . 
+_No. of chicks raised 315,955 3: 14,902 3 1053 $ 
:_Per cent raised $ 88.8 ¢: 88.5 : 92.9 : 
: Avg. no. of chicks 8 : : : 

: started per flock. : 327. 3: 324 I 378 : 

: Avg. no. of chicks : $ 3 : 
} $ raised per flock : 290 _: 287 3 ao... % 

t_Avg. no. of days brooded : 34.1 3 32.4 : 31.3 ‘ 
:_Kilowatt_hours per flock : $ 184.5 : : 
: Pounds of hard coal 1 : : : 
: per flock 3 : : 790 : 

It will be seen from Table I that 52 out of the 55 brooders were elec- 
trically heated and three used coal as a source of heat. Both groups did ex- 
ceptionally well in nunber of chicks raised. The energy consumption for the 

electrically heated brooders averaged 184.5 kilowatt hours while an average of 
790 pounds of hard coal was required per flock. 

: TABLE IT. BROODING DATA OF 46 Y%OCKS OF DAY-OLD CHICKS 

BY MONTHS, JSING ELECTRIC BROODERS. 
: : No. of: Avg. chicks per flock:Avg. No.: Avg. kilowatt hours, io 
; : flocks; No. : Raised :of days : Per : Per 100 chicks raised ; 
:Month:brooded: started: No. :  % :brooded ;flock: per day : 
: Teb.? Hl $259 3: 246 3 95 bi = Seo Te 2.97 : 
+ Ness Wt S00n AG) sy 98 3 40 $s BSL 2.22 $ 
S Atss 63 549s Ses Bo 3 Be 8 66s 1.62 : 
MEY 3 ee 3 GAO | 1 eOv GOL 8 eet ops 2.00 : b 
tone ot BU oot aGen 8 abe st 8 1.11 :
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é Table II shows that day-old baby chicks can be brooded electrically durin. 
the winter and early spring months end during extremely cold weather. A higher 

per cent of the chicks were raised during the earlier months of the year than 
@ during the warmer spring months. This ranges from 95 per cent in February to 

86 per cent in May and June. As the weather got warmer, the length of broodins 

period in days increased. There was also a decrease in the energy consumption 
per flock and per 100 chicks raised per day as the brooding season progressed. 

Two lots consisting of 400 chicks each were brooded at Edgar, Wisconsin, 

March 1 to Avril 6, a period of 36 days. When the chicks were only five days 

old, the temperature dropped to 5 degrees above zero inside of the brooder 
house (-15 degrees outside) without any ill effects to the baby chicks. At the 

end of the brooding period of these two lots, 387 and 366 chicks or 97 and 92 

per cent respectively, were doing well. 301 and 303 kilowatt hours of energy 

were used by these two brooders respectively. A coal brooder was also started 

by this same poultryman on March 1, but only used to March 31, or a period of 

30 days. 350 chicks were started and 302 raised, or 86 per cent. 775 pounds 
of hard coal at $18.00 per ton were required. ; 

Another co-operator at Merrill, Wisconsin, ran comparative tests on a 
coal and electric brooder, April 10 to May 10, a period of 30 days. 364 chicks 
were started in each. Both did exceptionally well as 92 and 93 per cent of the 
chicks started were raised by the electrically and coal heated brooders respect- 

ively. The electric brooder consumed 113 kilowatt hours of energy and the coal 

brooder 650 pounds of hard coal. 

TABLE III. BROODING DATA OF 46 FLOCKS OF DAY-OLD CHICKS 

WITH AND WITHOUT AUXILIARY HBAT, USING S1LEJTRIG BROODFRS. 
eS : :No. of tAve. ghicks per flock: Ava. tAvg. Kilowatt hours :Ave cust: 

tAuxiliary:flocks : No. :__ Raised sno. of: Per :Per 100 chicks:of extra ;: 

t___Heat_ :brooded:started: No. : % : days :flock:raised per day: fuel oo: 
3 Used _: 12 3 380 : 307 : 80.9: 35 ; 176: 1.75 3 $i.49* : 

:_ Not used: oa $820 3 296 3 01.7 $ GB: 184 3 1.96 $ None : 

*Eight flocks only. Records of the other four not available. 

TABLE IV. BROODING RECORD BY MONTHS OF 46 FLOCKS OF DAY-OLD CHICKS 
WITH AND WITHOUT AUXILIARY HEAT, USING ELECTRIC BROODERS. 

3 sAuxiliary heat:No auxiliary heat: 
: No. of: ree : i t 
:Month: flocks: total : flocks : total : 
:_Feb.: oO Se : Gt 
:_Mar.: See $ 6 : 18 : 
er ee SE a POO) 8 
CM es Os a Le tal ft 
s_June;: . : a : 3 : 

Auxiliary heat, according to Table III, is not necessary for the successful 

electric brooding of baby chicks during the colder months of the brooding season. 

Nearly eleven per cent more chicks were raised when auxiliary heat was not used, 

Seven flocks were brooded during February and March without auxiliary heat while 

only one flock of the group using auxiliary heat was started on March 27, The 
energy consumption showed an average increase of six kilowatt hours for the 
flocks not using auxiliary heat, but the average additional cost for fuel for 

oe. eight of the twelve flocks using auxiliary heat was $1.49. The energy consump- 
tion for the flocks using auxiliary heat was 1.75 kilowatt hours per 100 chicks
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raised per day as compared with 1.96 kilowatt hours for those that did not uso 
@ it. The poultrymen using auxiliary heat started with 19 per cent more chicks 

but raised only 5 per cent more tham §he other group. 

TABLE V. BROODING DATA OF 46 FLOCKS OF DAY-OLD CHICKS 

WITH POORLY AND WELL INSULATED FLOORS, USING ELECTRIC BROODERS. 
: Floor :No. of :Avg. chicks per flock:Avg. no.: Avg. kilovatt hours: 
: imsu- :flocks : No. 3; Raised sof days : Per $ Per 100 chicks ‘ 
t_lation :>rooded:started: No. 3: % sbrooded :flock: raised per day _:; 
t_Good* 3 22 3: 544 3: 315 3 91.5.3 35.1 3201.03 1.818 : 
: Poor** ; 24 : 328 : 280 : 85.5 2 30.0 3165.83 1.971 ; 

"Well insulated floors: Double board and paper; and all using 1/2" insulat- 
ing board. 

**Poorly insulated floors: Single board; single board and paper; concrete; 
ground, 

TABLE VI. NUMBER OF FLOCKS BROODED, TABLE VII. AVERAGE AWD. MINIMUM 
BY MONTHS, OF THE ABOVE Tv%0 GROUPS. TEMPERATURES RY MONTHS. * 

| {__Floor Insulation: Cee ee 
t__Month =; Good $___ Poor 3 :Month: Avg. : Min. : Avg. : Min.: 
t_ Feb. 3: 1 : 0 : s_Feb.i wwe 3 ere 3 27.13) 23 
t_ Mar. 3 5 : 2 3 t_Mar.: 51.7 3: 15 9: 24.4 3) -4 3 
to Are iL : 2 : t_Apre: 48.0 3: 29 9: 44.6 3; 2” : 
t_ May 3: 5 : 14 : s_May 3: 54.9 : 54 3 58.6 : 59 : 
t___ June 3 Q : i : s_June: 71.4; 46 3 70.4: Si: 

@ :AVG. DATE: Apr. 9: Apr. 30: ‘ 
*The above records were taken from thi 
"Monthly Metecrological Summary" for 

Madison, ‘is. Published by the U. S. 

Weather Bureau, Madison, ‘is. 

Six per cent more chicks were raised when well insulated floors were uscd 
as compared with poorly insulated ones. Poultrymen using the better insulatcd 
floors started brooding their chicks considerably earlier in the season. Tho 
average starting date was April 9 as compared with April 30 for those using the 
poorly insulated floors, Table VII shows that the average and minimum tcmpera- 
tures by months increased for both 1931 and 1932 as the brooding season came to 
an end. As much of the brooding with the better insulated floors was carried 
on during the colder months, the brooding period was 5 days longer than with 
the other group. Although 35 more kilowatt hours were used per flock with the 
good floors, the energy consumption per 100 chicks raised per day was less. 

TABLE VIIT. BROODING DATA OF 46 FLOCKS OF DAY-OLD CHICNS 
BY SIZE OF FLOCK, USING ELECTRIC BROODERS. 

: iNo. ot :Avg, chicks per flock:Avg. no.:__ Avg. kilowatt hours. : 
$ Size of sflosks : No. 3 Raised sof days : Per ; Por 100 caicks : 
3, floch :tarted:broodj:d: started: No. : Z sbrooded :flock: raised per day =: 
t, Lens thaa 220; i; 3”9 3 144 : 80.2 : 32.28 3 133 ; 2.30 : 

RB SSO lS 807 i Beko. § ORs) 1 Goro 1-8 166. ¢ 1.75 3 
+ aC ana over ¢ 17 3 466 3 409 3 87.7 : 31.6 3 288 3 1.80 :
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f The highest per cent of chicks, 92.7, were raised when the size of flock 
started ranged between 225 and 399 chicks with an average of 307. Flocks less 
than 225 in number raised only 80.2 per cent, while those of 400 and over aver- 

eo aged 87.7 per cent. The average energy consumption of 1.75 kilowatt hours per 
100 chicks raised per day was also loveet for the medium sized group. 

TABLE IX. BROODING DATA OF 46 FLOCKS OF DAY-OLD CHICKS 
BY PER CENT OF CHICKS 2A1SED, USING ELECTRIC BROODERS. 

: Per cent :;No. of:Avg. chicks per flock: Ave. NOwt_ veg. kilovatt hours + 
: cf flock :flocks: No. :;__ Raised :of days : Per; Per 100 chicks ; 
t__raised tbroodsd started: No. : q ibrooded :flock: raised per day_: 
3912100 5 8? 3 859: beg: 98 3s eek: 181: 1.73 : 
: Sl=- 90 3 12 : 338 : g89: 97 t Pe.o $ LBL: 1.62 : 
: 71- 80 : a. 3 208 3 221 4 76 : 34.5 3: 250; 3.39 $ 
sLess than 71: 33 875 s 205: 54 3 80.0 +: 285 + 3.75 8 ——— 

Twenty-seven out of forty-six electrically brooded flocks raised an average 
of 95 per cent of the chicks started. Another twelve averaged 87 per cent and 
only seven flocks raised less than 80 per cent. The energy consumption per 100 
chicks raised per day was less for the higher percentages than for the lower ones, 

TABLE X. BROODING DATA OF 46 FLOCKS OF DAY-OLD CHICKS 
BY_KILOWATT HOURS USING 1 ELECTRIC BROODERS. 

a ner en ene» uae o> on emeeeneseepenmesercnnreentesn cee, : Range iNo. of :Avg. chicks por fiock:Avg. no.: Avg. kilovatt hours yD 
: in sflocks : No. : Raised sof days ; Per; Per 100 chicks ; 
¢__kw. hrs, tbroodod: started: Nu. : % tbrooded ;:flock: raised per day _: 
+100 or less_: 10 =: 279 3: 257: 92.0 : 31 : 763 0.95 3 
:_101 -- 200 $ bt: 64S: G00 3 67.5 3 SO 3 145 ; 1.62 : e 201 -- 300: 7: ~=S26 : 200; 89.0: 35: aa: 2.28 : 
:_More than 300: 8 : 304 3: 343 +: 87.2 3: 39 : 3728 3 2.78 : ee 8 8 

Of the 46 flocks brooded electrically, 21 used between 101 and 200 kiloratt 
hours of electricity or an average of 145. Ton others used less than 100 and 15 
more than 200, 

CONCLUSIONS. 

1. The energy consumption of 52 electrically brooded flocks of chicks scat- 
tered about the state during the springs of 1931 and 1932 averaged 185 kilowatt i 
hours and three coal brooded flocks required an average of 790 pounds of hard 
coal. 

2. The per cent of chicks raised was satisfactory for both groups. 

3. Tne death rate per 100 chicks started was less during the colder brood- 
ing period than toward the end of the season. 

4. The brooding period in days per flock was longer for early season than 
for late brooding. ‘ 

U 
5. Six per cent more chicks were raised when no auxiliary heat was uscd. 

The enorgy consumption averaged six kilovatt hours more per flock but the 
average cost for the extra fuel was $1.49.
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J : 6. The poultrymen using auxiliary heat raised only 5 per cent more chicks 
but started with 19 per cent more than those who did uot use it. 

e@ 7. Baby chicks do not need a warm srooder house. Tyo flocks of 400. chicks 
i . each were brooded at Edgar, Wisconsin. ‘When they were five days old, the tem- 

perature dropped to 5 degrees above zero inside of tho broodor house (-15 degrees 
outside) and still raised 95 per cent of them. 

8. Six per cent more chicks were raised on well insuletod as compared with 
poorly insulated floors. 

9. Although the average date of starting tho flocks was April 9 for tho 
well insulated floors and'April 30 for the poor onos, tho energy consumption 
was less per 100 chicks raised pcr day for the colder weather accompanying the 
earlier brooding. 

10. Flocks ranging from 225 to 399 in sizc, with an average of 307 chicks, 
raised the highest per cent of chicks with the lowest energy consumption, 

ll. The energy consumption per 100 chicks raisod per day decrcases as tho 
per gent of chicks raisod increases.
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Project Leader, Wisconsin Committee Page 1 

Application Electricity to Agriculture 
Department of Agricultural Engineering 

University of Wisconsin 

Madison, Wisconsin 

ot esi nate ie edema 
: $ ‘Yarns having electric service: No. of :No. of :No. having water : 

: : No.of Hight Ligtt? tf Per telectric: tele- t__piped_into-- 
:__County _: farms : line :plants: Total _: cent : motors :phones : Hcuse: Rathroom + 
sAdams :__ 1239: 20: 293 49: 4.0 : 213: 650; 58s et 
sAshland :___ 1087: 543 343 88: 8.1 3 473 £12: _119: £073 
: Barron s 4480; 591: 2573 848; 18.9 : 768 32939; 7553 299 : 
sBayfield 31931; 96: 403 136: 7.0 3 633 5623 2073s 
:Brown 35076: 838: 319: 957: 31.1 3 557 31623: 517: 164: 
:Buffalo 2 20423 793 379: 4583 22.4 3 385 3 1741: 791: 238: 
sBurnett ¢ 721s 1763 18: 194: 11.3 : 289 3: 909: 152: 4s 
:Calumet : 2018: 794: 1763 970; 48.1 : 776 3 1316: 3083 263 3 
:Chippewa : 57363 304: 316: 6203 16.6 : 514 3 1758; 5933 250: 
:Clark : 5068: 266: 440; (a a: Liee7t 
:Columbia : 3042: 5393 274: 813: 26.7 3 675: 6215: 363: 290: 
:Crawford 31915: 203190: 280: 14.6 : 112: 1381: 218: 76: 

@ ize : S659: 1663: 778: 2441: 41.7: 1658: 435303 808: ss 5&4 
: Dodge : 4586; 1535: 3593 1894: 41.3 : 1427 3 3185: 673: 568: 
:Door 32069; 3093 109: 418: 20.2 : 259 310223 182: 141: 
‘Douglas 21922: 61: 673 12€: 6.7 : 363 469: 147: 56: 
:Dunn ¢ 3515: 2873 308: 5953 16.9 : 526 : 2585: 966s 3¢l i: 
sEau Claire 3 2208; 139; 221: 360: 16.35 : 245 3: 1508; 457: 187: 
:Florence : 356: 963 18: 114: 52.0 : 50-3 453 5C: B43 
:Fond du Lac i: 4085: 1150; 301: 1451: 35.5 : 1243 : 2538: 650: 5343 
:Forest 3 5333 34: 31: 653 12.2 3 373 75% 22: 133 
:Grant : 4087: 382: 6793 10f2; 25.0 3 972 3 2632: 833; 385_: 
:Green : 23363 439: 5653 1004: 42.13: 489 3 2075: 651: 590 _: 
:Green Lake =: 1403: 234: 64: 298: 21.2 3 315 _: 893: 141: 136: 

‘3; Iowa $2456: 5043 352: 656; 26.9 : 412: 2078: 3543 217: 
:Iron 3 585: SEs 19: Sls 8.7 3 43 14: 121: us 
: Jackson 3 2284; 105: 59; 5623 15.8 : e77_s 1500: 634: 202 3: 
sJefferson 3 S209: 916: S523 1268: 39.5 3 852 3 2106: Bo23 293 3 
: Juneau t 22213 138; 204: 342: 15.4 3 321 3 1075: 393: 136: 
:Kenosha s 1220; 488: 105: 993: 48.6 : 433 3 880: 570; 255s 
:Kewaunee :__1972; 258: 147; 405: 20.5 256 3. 1aOr eS ASS 
sLa Crosse 317333220; 3463 566: 32.7 3 Sil: 1310; 7613 243 3 
sLafayette 32854; 1393 382s 521: 23.1 : 297 3; 1812; 268: 186: 

:Langlace 31728: 285: 154: 4393 25.4 3 205 6093 120: 63: 
tLincoln s1755: 150; 190: 340: 19.4 : 177 3 5lé: 166: 703 
Manitowoc 3: 3767: 1077: 400; 1477: 39.2 954: 25323 580: 325 3 
:Murathon s 6359; 962: 505: 1465; 25.0 : 877 3 2027: 5523 213: 

Ox vinette 3230751323 101 223: 10.1 3: 102 : 305: 149: 55:
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@ 3 3 ‘Farms heaving electris pervice: No. of tNo. of :No. having water : : : No.of : Men Light: _ § Per selsctric:tele- :_ piped into-- 
t__County _: farms : line :plants: Total : cent _: motors :nhones : House: Bathroom: 
:Marquette + 1502: 65s 643129; 9.9 A273) O08: ey 42 3 
:Milwauxee 9: 1761: (1166: 171: 1937: 78.6 We3% 866; 491: 592 3 :Monroe 335563 185: 5623 5472 16.8 S500: 1845: 1072: 538: 
:Qconto By ee: eb: 113; 88: 9.5 3 al: WON Pee ee. 62: 
: Oneida : 768: is 44; 4153 16.0 : 41: 166: Cee 85 
‘Outagamie _: 3460: 1091: 229: 1320: 38.2: 1059: 2163: 404; 256: 
:Ozaukee 3 1571: G05; 147: 782: 49.8 : 5098 960: 290: 225: 
(Ce, Ce Oe aS ee NV sPierce 35013: 146: BE 1: 4293 14.2 8 2202 1943: 517: 190 : Polk blah: 701: 1293 920: 22.23 T10l: 2831: 781: 300: 
:Portage i S016: 250: 129: $39: 12.9 3 155: 1068: 223: 112: 
:Price 2 1997: 023 59: 12h: 6.) 3 403 645: Bos) Leb 2s 
sRacine _ $185: 6453 199: 842: 45.5 3 525: 1529: 502: 309: :Richland : 2442; 254: 342: 596: 84.4: Bi9: 1669: —+591: 2610: 
sRock 2 S861, 665: 406: 1071: 31.9 ¢ 7263 2500: 336: 1s: 
sRusk 2 2058: S43 52: 121: _ 5.9 : Oo: 416: 793 25 3: 
tSt. Croix: 3221: 344: 192; 536: 16.6 3 O27? 2591: 649: B76: 
:Saulc s_ 5485: Wii: 3843 «1261: 86.2 ¢ 1507: 2068; 813: 495 3: 
*Sewyer ot 1006: | 8: 19: 27:3 2.7 ii: 285: OO te vas ee 
: Shawano Sorvall NGOS SB veo ali S91: 1906: 204: 124 
‘Sheboygan 3513; 1111; 296: 1407: 0.1 : 9223 2122: 4913 539 3 
pe ES CAR A 
sTrempealeau : 3051: 168: 05; 575: 16.8 : 446: 2437: 1082: BOB: 

@ :Vernon $0163) 184: 47 631; 15.7 3 S613 2745: 1091: 259 3 
Wi ee se oe eeOles LOLs 593 140: 31.0 : hes 932: Ss —o5_3 
:Walworth $2082; 798: 321: 1119; 64.7 : G25: 1912; 422: 330 
:Washburn : 1541: 39: 263 655 4.65 3 423 BIS ss Tis: 5S: 

" Washington; 2025: 957: 292: 1259: 46.2 : 91a: 1728: 490: 384: 
:Waukesha 25164: 1497; 552; 2049: 64.8 : 1746: 2210: 626: 518 : 
: Waupaca $6873) 746: 188: 9523 26.3 : 807: woel: 868: . lor 
‘Waushara _s _2186: | 2173 380: 2972 15.6 3 295: 1204; 168: 7 
‘Winnebago 3: 2073: 682: 231; 915; 55.5: Tea: 1806: 295: 212 3 
:Wood 328193 3103) 280% 530: 18.8 : Sli: 1583; 310: 128: 

:__ TOTALS $161,767: 50,233:16 332: 46,565: 25.6 : 35,795: 107,:86:28,454: 14,533 :


	Blank Page



