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Jarruary 9, 201-4 

The Hempstalk Festival held in 201-3 atthe Kelley Point Parl< impacted the business parks in and around 
the immediate area. 

CBRË manages over 4.5 million square feet of inclustlial space within one mile of the Kelley point park. 

Each year, when the l-lenrps{allt Fc:ifival is helcl, the owner of the Kelley Point Business parl< has to híre 
additional security to lceep unwanted attendees from parking all over the lots. 

There is not, and in past years was not, enough parking for the estimated 1"0,000 attendees to the 
festival over the weekend. The attendees parlced in the Rivergate Corporate Center parking lots and the 
vacant land across the street. The attendees left trash and debris alloverthe parl<ing lots. The owners 
and tenants of the park have to bear the cost of the trash removal and any damage repairs. 

ln addition to the cost to remove the trash and debris left behind, unauthorized parking of personal 
vehicles in the parking lots posed a traffic hazard forthe many truck drivers bringing their.loads to and 
from the business par:ks, 

In sununary, my cìients that own the neighboring husiness pallcs strongly recommend that portland City 
councii does not permit the Hempstalk Festivalto return to Kelley point park, 

.il:i ¡ ii.r ; 11,.:t.t I ¡,,, ¡.'1,',' 11'ì.l; I :t1,, 

ûBR[ | Asset Services 
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Moore-[-ove, Kärla 

From: Bradley Stein man [bradley@steinmankucirek.comj 
Sent: Thursday, January 09,2014 12:23 PM 

To: Moore-Love, Karla 

Subject: Attached Hempstalk 2014 Appellant Files 

Attachments: Hempstalk2014-Appeal-Log-Final.pdf; 20l4SteinHempstalkAppeat.pdf; Hempstalk 2014
 
Speech.pdf; Bonnie King-Salem News.pdf
 

Karla, 

Thank you again for your help with all of this. Attached to this letter I am enclosing my testirnony for 
today (which includes a written request for postponement). 

I'm also attaching a few pdf docs containing our most relevant available evidence. 

Very truly yours, 

Bradley 

WsrmxxMnhî KrrcïR.Er{ LLC 
Bradley M. Steinman 
Attorney & Counselor at Law 
www. steinmankucirek. com 

Cell: (847) 917-9673 
Bradley@SteinmanKucirek. com 

NOTICE TO RECtrPIENT: The contents of this e-mail may contain information that is 
privileged. If you are not the intended recipient of this e-mail, you are prohibited fi'om 
sharing, copying, or otherwise using or disclosing its contents. If you have received this e­
mail in enor, please notify the sender immediately by reply e-mail and permanently delete 
this e-mail and any atfachmerfs without reading, forwarding, or saving them. 

I19l20r4 

http:Krrc�R.Er


i.ìi,.,i1'i ì 
i' 

ßÉfn-u$A¡ fi,¿ñ-

S55 N" tülurflb.t* Ëlvd. 

BIdE. A 

For"tland, û1ì 9?ä1? 

fel, fiü3-Tå5"ùüS3 
.Ianuary 8,2AI4

Fe)., 5*5-?Ss-ri3sd 

Attn: City Council Members 
To: City of Portland 

Re: Hempstalk 2013 &20L4 

Via: E-Mail Michacl Bach a ra [a 1 h ostin€illÐg'mail.çom] 

Dear Mr. Bachara, 

This letter is written in support of l{ernpstalk 2014's efforts to secure a pennit for an 
event in Waterfront Park. Reed - USA provided staging services for the event this group 
produced in Kelly Point Park in 2013. 

I personally dealt with Mr. Bachara and while I secured a signature upon delivery of 
equipment to the site, I must say that our business was the type I prefer, a handshake. The 
experience was a very satisfactory one, their budget limitations were offset by their ability to 
deliver a dedicated group of volunteers who worked in the rain to erect our stage equipment. 

As we are the "first to corne, and the last to leave" and our business activities were such 
that I personally drove our delivery truck I am able to say that I was again impressed by 
condition of tlìe site and the crew still toiling with the clean up as we drove away. The park was 
certainly as clean as the day we initially did the advance. 

Additionally, speaking as a citizen, the message of their event deserves a proper public 
venue. 

Sincerely, 

R. A. Reed
 
President
 

llcrnpstalk 2014
 
1t8fi4
 



Hi Michael, 

We recently spent time reviewing the 2013 Hempstalk event with regard to the adequacy of 
sanitation on site for its vendors and attendants. As the leading supplier of Portable 
Restrooms in the United States, as well as the provider of the sanitation equipment at this 
particular event, we take pride in furnishing our customers with the correct amount of 
facilities along with the servicing of them to maintain a high quality for everyone who will 
use our products. 

We delivered all of the equipment on the Friday prior to the event. Services were 
performed on Saturday and Sunday of the event and pick up was completed on the 
following Monday. The service technicians and operations manager who were on site 
noted average usage for an event - 25% capacity of the tanks, easy clean up, no large 
mess in any of the restrooms and overall in great condition. We would make the exact 
recommendation far ZAM as we provided in 2013 if the amount of attendants remained 
similar. 

Please let us know if we can provide any additional feedback on this matter. 

Thank you, 

A¡mora MeBride 
Account Manager 

United Site Services 

12215 SE HWY 212 

Clackamas, OR 97015 

Office: 503.303.1378 

Cell: 503,849.5977 

Fax: 503,656.0131 
H- M a i I : Anr o ra ",lH"c þ ri çi.$*ffi U n i te d ç í te.s#f_vi cç s. Ç.gm 
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Michael, 

Hi. \'es, we have the Hemp Festival inspection reports on file still in our office. However, 
after speaking with my Supervisor, Christie Sweitz, I was told the correct protocol for 
requesting an inspection report for a person other than the food vendor, is to ask in writing 
for a copy. This may be in the form of an email requesting all Temporary Restaurant 
lnspection Reports for Hemp Fest 2013. Send the email to Christie Sweitz at: 
christi.e.a.sw"eitz.@multco.us. I am not sure the turn around time for the request, it may take 
a day or two. 

Happy New Year!, 

Sombra 

Sombra Forrest,R.S. 
Lead Environmental Health Specialist 
Temporary Restaurant Program 
Multnomah County Health Department 
847 NË 19th Avenue, Suite 350 
Portland, Oregon 97232 

Main (5q3) e[8-3400 
Direct (503) 988-3400 ext. 22233 
Cell (971) 253-9401 
Fax ($03) 988-5944 

mailto:christi.e.a.sw"eitz.@multco.us


My name is Michael Bacliara, I anr one of tlre event organizers for the Portland Hempstalk 
Festival. I have been working with Cary Coker with Portland Parks and Recreation on our 
festival since 2008. 

When we first submit an application, after Cary's initial approval, we begin obtaining sign­
offs from various departments within the city. I take every division seriously. 

Every year we need sign offs from the Fire Marshall. Michelle Scofield, Portland's Fire 
Marshall, is familiar with our event. Every year we are in compliance with their rules. 

Sombra Forrest is the Health inspector we deal with for our food handlers permits. They 
inspect every year, as they did this year. We have asked for their logs and are proud to say 
NONE of our food vendors were shut down. They all are in compliance. 

Bethany Davisson is in charge of the Sustainability Program at PSU. Every year we obtain 
50 Recycling Stations to be placed throughout the park, it is required for a sign-off. We also 
work with Kelly Johnson at OregonLive. This year they provided us with 70 OregonLive 
corrugated trash boxes. 

Bathrooms and hand washing stations were provided by Amora McBride and United Site 
Services. She has submitted testimony to the fact that the bathrooms were periodically 
cleaned and an adequate number were ordered. We have asked for their logs to be 
presented in his case. 

In late July, we had a meeting with Shawn Rodgers, Cary Coker, Lt. Friedman , Matthew 
Machado of PBOT and several others to address their concerns. I began working with 
Matthew Machado on four Virtual Message Boards (VMS ). The VMS Boards were contracted 
by American Barricade and were stationed along Marine Dr. The VMS boards read: 

No Parking Marine Dr - Parking Expo Center - $2 Shuttles 

Ken Barton the Parking Manager at Portland Expo Center allowed us to use their 2200 car 
parking lot and we had a team of buses from Cascade Student Union to shuttle event goers 
to the festival. They did an outstanding job. 

We secured American Medical Response (AMR) to stay at our event for the duration and had 
contracted with them, if one ambulance left another was to take its place. We can obtain 
their log for the record. 

We hired Oasis Fence to provide barricades and fencing for crowd management all the way 
to the entrance of the park. It was extensive. 

We hired Portland Dumpster Rental to provide a 40 yard Box for garbage and one 10 yard 
box for cardboard. We needed another 30 yard Box, which they provided. 

Hundreds of volunteers participated in our event . In many ways we were successful. 
Waterfront Park will alleviate many issues addressed by Portland Parks and Recreation. 

Michael Bachara - Hempstalk Core Staff 
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Hempstalk Festival 
2712 NE SandyBlvd 
Portlaud,OR 97232 

SeMced Quantlty Descrlptlon 

P.O. No, 

KelleyPoint Park 

Rate 

TermE 

Amount 

Hempstalk Festival Sept. 6th-9th
l,u,ro* 40 yard drop box-up to 7,0001bs 410.00 410.00
lstetzotz l0 yard drop box-Cardboard only 100.00 100.00 

Balance Due 5510.00 

ssPlease retwn one aopy of invoice with your payrnent. 

Phone # Fax #
 

s03-281-8736 503-281-0480
 



Portland D:{sposal & Recycling, Inc. 
I $ales Keee*pt

7202 NE 42nd Ave
 
Forrlau4 ok EZzte üete Ssle f\¡o.
 

9/t2/20t3 l8 

Hcupstalk Fc*ival 
27t? NE SaudyBh,'d 
Portland,OR 97232 

Check No. Payment Method Projsct 

Descrlptlon atv Rate Amount 

HcrnpståIk Fcstirul 
40 ),e{d drop lrox-up to 7,000Þs 410.00 410.00 
l0 yard dlop box-Up to 3,0001bg 230.00 230.00 
30 i¿ard drop box.up to 6,0001bs 380.00 380.00 
Paymcnt by chcck #3349 -510,00 -5 10.00 
Paymcnt by check #33ó5 -510.00 -5I0.00 

All wort is cornplctcl 

Total $o,oo 
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January 9,2014 

Steinrnan'fcstimony Iìor AppQllants 

Bradley Steinman, Esq. OSB # l36l l0 
Attorney for Appellants 

Waterfront Park is capable of serving as an appropriate venuc for Portland Henpstalk. Waterfront Park is 
close to public transportation, is large erìough to accommodate a large public attendance, and will be 
logistically a rnuch more favorablc location than the distant and seclucled Kelly Point Park that we staged 
I{cmpstalk at the last few years. 

Wriltpq Request Fqr Pqqtpqnçment Qf-Appçal 
Appellants request a postponement on this agenda item under the provisions of Portland City 
Code 3.02.040(DX6). We unclerstand that this written reqllest is filed less than seven days in 
advance ofthe scheduled hearing date as is generally requirecl for such requests. 

We submit that failing to postpone toclay's hearing will result in substantial prejudice to the 
interests of appellants. This is principally based on the unavailability of myself, the appellants' 
attorney, a key 'consultant' per Section 3.2.040.D.6.d.c. My first meeting with appellants on this 
matter was on Monday of this week, and my representation of appellants cornmenced atthat 
time. This was less than four days prior to today's hearing, and is less than the seven day 
tninimum generally requirecl to file a written request to postpone a hearing under the relevant 
Rules of the Council - 3.020.040 et seq. 

Additionally, the unavailability of key witnesses and evidence would be procedurally unfair. 
There is insuff.lcient time for appellants to review and analyze relevant documents necessary to 
our investigation and to the fairness of this ploceeding. 

Although l was able to obtain a response frorn Mark Ross I'rom PPR today at 10:00arn with some 
2013 Pennit reports I requested, this information is incornplete and will not be fully available in 
tirne for the hearing today. Mr. Iìoss's counterpart from Portland Police Bureau, Peter Simpson, 
responded prornptly to my document request, but informecl me that he would be unable to issue 
any relevant after-event investigation reports that I requested yesterday afternoon, given such a 
shott time frame. Such public records requests typically take 20 days to process or lnol'e. Similar 
problems have been realized with regarcl to our vendors and contractors from I{ernpstalk 2013 in 
our requests from them. 

Our inability to secure favor-able key witness testimony or appearances is plejudicial in tenns of 
procedural fairness to appellants. Moreover, the substantial amount of negative publicity we have 
received in light of the PPIJ's ¿rfter-event reports misrepresents the content of our eveut's 
message and what our event is all about. 

We are asking for a postponernent for 30 to 60 Days to avoicl such unfair substantial prejuclice. 



Give Us the Chance to Work Cooperatively With The Cit), 

We are interested in developing an alternative site plan for Ilernpstalk 2014 in Waterfi'ont Pal-k 
or ¿rn alternative date for the event. 

We woulcl like to work with the City to address its concerns. We will continue accept your 
input, suggestions, and recornmendations fior putting on Hempstalk2014 in Waterfront Par-k. We 
hired security as instructed. If there was open use of marijuana, this happens at any r-najol event. 
We are happy to put safeguards into place and work with the City to develop written standard 
opelating procedures ltrr our secnrity and event staff ancl volunteers to follow fbr the 10'h Annual 
Hempstall<. 

Any PCC 20.08.08 (C) violations were not of a substantial nature, and issues addressed by PPR 
and the PPts would be resolved in2014 by allowing Ilempstalk 2014 to take place in a difl'erent 
park like Water Front, rather than the secluded and distant site of Kelly Point Park, antl at a 

different date. By applying to Waterfront Park this year, we believed rnany of the technical and 
logistical problems we encountered in 2013 at Kelly Point would no longer be lelevant or 
applicable to us. 

If there was use of alcohol or other drugs, it was sporadic, not sanctioned by the event, and we 
specifically asked people not to engage in it. We'll certainly create a plan, and work with the 
City, Portland Parks and Recreation, the Portland Police Bureau, and our vendors that acldresses 

these concerns ancl handles the event more adequately in regard to the public safety, public 
health, traffic, environmental, and other stated concerns of the City. Of course, whether it's a 

rnusic festival, beer festival, or sporting event, alcohol and illegal drug use by attendees of public 
events is not unlikely to happen. 

We admit that we did have a problern in 2013 with one of the garbage/large bin cornpanies that 
we used, and a large 30 yard bin was on the park premises after our take-down date. This was a 

rnistake, a failure of one of our vendors that was aware of the ending tirne and date of our pennit, 
and was able to retnove two other large bins expediently. We can switch vendors, and use a new 
vendor recornmended by the City. 

Most irnportantly, we wish to work together with the PPB, PPI{, and the City Attomey to 
develop written standard operating procedures for our 2014 lJempstalk security plan, which our 
contracted security vendors will all be lequirecl to follow. The City's aid in crafting written 
standard security operating procedures for our 2014 Security Plan that would be sensitive to both 
first amendment and other legal concerns would be invaluable. 

Freq Speecþ Riehts Tyquld Be lrnpermissiþlv Bqrdençd l!Ðeqied A 
Permit For the E_vent 

Surely an outright denial of our pennit zrpplication, without extending an opportunity to stage 
IJernpstalk at a rcasonable alternative location or at a different tirne, would substantially burden 
constitufionally protected first amendment rights. 

http:20.08.08


iJiease cousicier provicling us the opportunity to use the tirne to coruect any inaciequacies in our 
application, so that we can plotect constitutionally protectecl free speech and assembly rights 
lì'om treing burdened. Let us provide the City with a ncw application or request for proposal lbr 
Waterfu'ont Park at an alternative site ol date, because such a site would not be suscepfible to the 
problems associated with last year's venue, as should be obvious given the inforrnation contained 
within tlie police reporls includecl in the publicly available records for tliis appeal. Please grant us 
the chance to provide leasonecl explanations ancl responses that cornply with all I'Pll policies ancl 
concerns. 

Let us work together on this event, especially in draftìng written stanclard operating plocedures 
for how to best deal with population control, security, law enforcement, and sensitive 
constitutionally protected first arnendment rights. 

We want to strike an appropriate balance with the Cily, and are asking for its help. Although we 
are prepared to litigate this matter and appeal jt if neoessary to vindicate appellants' interests, we 
would tnuch prefer to collabolate with the City to put on a successful lJernpstalk2014. Please do 
not deny our pennit hele today. 

Respectfully, 

Bradley Steirunan, Esq. OSB # 136110 
Attorney for Appellants 



State ø {nitiatEve o Refeneand¡.¡sm Fetítion Signatnlre Sheet Petition lD 

Some circulators for this petition are being paid. lt is against the law to sign a petition more than one time. 
Ail whrite petition sheets are being circulated by volunteers, who are not being paid to gather siEnatures. 

S¡.¡persedes existing laws govern¡ng cannabEs {mani.!ulana}; 
creates comffix¡'ss¡on to regulate cultivation, process¡ng, sale of canmabis 

Res¡¡Nt of "Yes" Vote: "Yes" vote overr¡des most existing laws relating to cannabis, except medical marijuana; creates 

comnrission to regulate production, processing, sale of cannabis, contract with cannabis retailers 

ffi.esu[t of, "FSo" Vote: "No" vote retains laws classifying cannabis as a controlled substance; prohibiting most sale, possession, 

manufacture of cannabis; permitting production, possession of cannabis for medical use. 

Surnnrary: Currently, cultivation, posòession, sale of cannabis are unlawful, excepting regulated product¡on, possession, use of 
medicai marijuana. Measure supersedes state, local laws relating to cannabis (marijuana), except medical marijuana and driving under 
the influence laws. Prohibits regulation of "hemp" (defined). Creates commission to license cannabis cultÍvation, processing by 
qualífied persons; commission sets prlce, purchases entire crop. Commission sells cannabis at cost to pharrnacies, medical research 
facilities; forprofitatsetretail pricetoqualifiedadults. Licensedretailersreceivel5percentofgrosssales. Proceedsfundcommissíon, 
Attorney General's enforcement of measure's criminal provisions. Ninety percent of profit goes to state general fund, remainder as 

designated. Attorney General musi "vigorously defend" measure, any person prosecuted for licensed activities, propose 
federal/international law consistent with measure. Other provisions. 

i 

Ghief FetitloÍle!'s Return petiÉion sl'¡eets to: 
Douglas Paul Stanford 
4720 NE Davis St 
Portland OR 97213 

William N Appel 
8025 SE Reedway 
Portland OR 97206 

Michael Bachara 
1103 SW lvory Lp 
Gresham OR 9708û 

Oregon Cannabis Tax Act 
2712 NE Sandy Blvd Portland OR 97232 

503-235-4606 1-877-630-9333 wu¡w.hemp.org 

Text is evailable Lrpon req{.¡est from Clrief Fetltioners 

lsistl"uctions for Slgners z, 
Only active Oregon voters may sign the petition. Sign your full name, as you did when you registered to vote. 

2 Filtr in the date you signed the petiiion, your printed name and residence address in the spaces provided. Only you may complete your opiional information. 

3 Use a pen when signing the petition. i4 $t is against the law for signers to: i 
-à Sign another person's name under any circumstances. i 
-+ Sign a petiiion more than one time. 
-+ Sign a petition when you are not qualifìed to sign ii. 

To the Secretary of State of Oregon: I request this petition be submitted to the people of Oregon for their approval or rejection ai the November 4,2014, 
General Ëlection. A full and correct copy of the text was available for my review and I have not previously signed a signature sheet for this petition. 

Signature Date Signed mm/dd/yy 

Print Î.dame Residence Addregs streel, city, zip code Sheet Number 



Petition tD 2X 
Some circulators for this petítion are being paid. lt is against the law tó sign a petition more than one t¡me, 

Arnends Gonstitution: Permits adult mar¡juana user possess¡on, product¡Õn, 
except actions endangering children, public safety; state rnay regulate 

Result of "Yes" Vote: "Yes" vote amends constìtution, permits private, personal use, possession or productiCIn of cannabis by 
adults, unless endangers minors or public safèty; permíts state regulation, taxation. 

Result of "f.üô" Vote: "No" vote retains laws prohibiting possession, manufacture, delivery of cannabis, except when permitied
,'debilitatingunder the Oregon Medical Marijuana Act to treat a medical conditiûn." 

Surnmary: Under current law, possession, manufacture, and delivery of more than one ounce of cannabis (maríjuana), and 
possession or delivery of less than an ounce within 1,000 feet of a school, are criminal ofienses; possession of tess than one ounce, or 
delivery of less than five grarns, of cannabis is a violation; Oregon Medical Marijuana Act regulates use, possession, cultivation of 
specified amounts of cannabis for treatment of a "debilitating medical condition" (defÌned). Measure amends Oregon Constitution to 
rnake criminal laws, sanctions, civil forleiture laws inapplicable to private, personal use, possession or production of cannabisl any
products of cannabis, by a person aged 21 or older, unless endangers minors or public safety. Permits state regulation reasonably 
defìning, limiting, regulating use, possession, production, sale, taxation of cannabis. 

Ch!*f Petitior¡ers Return petition sheets to: 
Douglas Paul Stanford William N Appel MichaelBachara Help End Marijuana Prohibition in Oregon 
4720 NE Davis St " 8025 SE Reedway 1103 SW lvory Lp 2712 NE Sandy Blvd Portland OR 97232 
Portiand OR 97213 Portland OR 97206 

:I:'N:T 
OR€7:80 5 03-235-46 0 ô 1 -87 7 -630-9333 wt¡¿vv. h em p. crg 

ïext is available r.lpon request from Clrief Petitioners 

lnstnuctions fon Signers
'f Only active Oregon voters may sign the petÌtion. Sign your full name, as you did when you registered to vote. 
2 Fill in the date you signed the peiition. your printed narne and residence address in the spaces provided, Only you may complete your optionat ìnformatÌon. 

, 3 Use a pen when signing the petîtion,
4 ît is against the Naw for signers to: 

-) Sign another person's name under any circumstances. 
+ SÌgn a petiiion more than one time. 

| - Sign a petiiion when you are nol qualified to sígn it. 

ilo tlre Secretary of State of Oregon: I request this petition be submitted to the people of Oregon for their approval or rejection at the Novem ber 4,20j4,
{ìeneral Election. A full and correct copy of the text was available for my review and I have not þreviously sîgned a signatúre sheet for this petition. 

r, 

"'rïìignature Date Signed nrm/ddiyy 
it 

'f,int Name Residence Address street, city, ziç code Sheet î'tumber 
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January 9,2014 

To Whom lt May Concern: 

Salem-News.com has attended Portland Hempstalk every year since 2007. We have had a booth 
for our news group for the last 5 years, and enjoyed the full spectrum of festival-goers year after 
year. 

At no time have I witnessed any of the allegations put forth by the Portland City Parks bureau. 

Parking at Kelley Point Park is a challenge, and festival organizers have done their best with a 
difficult situation. No other group would have done better. 

We were pad of the clean up crew on Monday, following the festival. When I arrived at B am, I 

was happily surprised to see crews hard at work, accomplishing their assigned tasks and already 
closing in on the final stage breakdown and litter walk-throughs. 

I walked around the grounds myself, and witnessed the cleanliness of the grounds. lt is a well 
known expectation that the Portland Hempstalk organizers and committees will leave the grounds 
cleaner than they found them. This was true in 2013. 

Having also attended multiple City of Portland events, I concur that this festival poses less of a 
"risk to public safety and public health" than almost all of the other condoned events. 

There were no drunks. There were no fights. There were NO "overdoses". These erroneous 
accusations feed fear to the naive, unknowing citizens of Portland. There is no advantage to the 
people of Oregon to withhold this festival from them. 

I witnessed organizers controlling uninvited vendors, who were shown to the door, and watched 
multiple announcers on stage reminding festival-goers to be respectful park visitors and to follow 
the laws of Oregon. 

The City of Portland should appreciate the influx of tourism dollars. This festival will only continue 
to grow year over year, and it is a privilege to host this non-violent, educational event. lt is a 
tremendous loss to the City if Hempstalk is hosted elsewhere. 

I strongly encourage Portland to reconsider their decision, and welcome Poftland Hempstalk onto 
the 2014 Calendar of Events. We look forward to it. 

Sincerely, 

Bonnie King 
Publisher, Salem-News.com 

Salem-News.com 
503-864-2 1 00 
bon nie@salem-news.com 

Salcnr-Nclvs.com 
ncrvsroom@Salcm-Norvs.com P.O. Box 5238 Salcm, OR.97304 

mailto:ncrvsroom@Salcm-Norvs.com
http:Salcnr-Nclvs.com
mailto:nie@salem-news.com
http:Salem-News.com
http:Salem-News.com
http:Salem-News.com
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Moore-Love, Karla

From:

Sent:

To:

Barry Joe Stull [cannabisboo@yahoo.com]
Thursday, January 09,2014 1:33 PM

Moore-Love, Karla

Subject: Appeal of Hempstalk2014 Park Permit

Attachments: 1994 CRI Snowbud Art Flye(1).pdf; 1997 Commercial& lndustrial Hemp Pass.pdf;Attached PDF
Doocumentsl-9-2014.docx; FAH 02-00-193B.pdf; GHI 05-15-1915.pdf; GHS 05-3042.pdf;
Hopkins Kentucky Hemp History Photos.pdf; HXX 00-00-1913.pdf; ITT 00-06-1991.pdf; MAO O0-
07-l937.pdf; MRB 06-21-1937(1).pdf; MXX 07-00-1936(1).pdf; OHH 04-03-1926.pdf; POT 00-00-
1 932.pdf; WPP 04-00 -1917 .pdf

Dear Karla:
Please find the attached files for forwarding to City Council regarding the January 14,2014
hearing on the appeal of the 2014 Hempstalk Park Permit denial. The document entitled
Attached PDF Documents January 14,2014 should list the information regard¡ng the articles.
Thank you.
Barry Joe Stull

r/t0/20t4



Attached PDF Documents January 9, 2014  Barry Joe Stull cannabisboo@yahoo.com 
 
1913 USDA Yearbook HXX 00-00-1913 
 
1915 Growing Hemp In America, Scientific American Supplement, May 15, 1915 p 308-09 
Facts Relating to Its Culture, Qualities and Preparation by Charles Richards Dodge 
 
1917 Wood-Pulp Paper is Fifty Years Old, Inland Printer, vol. 59, April 1917 p 60 
 
1926 Our Home Hashish Crop; Literary Digest, April 3, 1926 p 64-5 
 
1932 Pharmacology of the Medicinal Agents in Common Use, 1932, Eli Lilly and Company 
Cannabis and Cannabis Preparations p 49-50 
 
1936 Marihuana, The American Journal of Nursing, July 1936 p 677-78 
 
1937 Marihuana Regulation Bill Passd by House, Oil Paint and Drug Reporter, June 21, 1937 p 1 
 
1937 Marijuana Assassin of Youth ; American Mercury, July 1937 pp 18, 19, 150-53;  by H.J. 
Anslinger, U.S. Commissioner of Narcotics, with Courtney J. Cooper 
 
1938 Flax and Hemp from the Seed to the Loom, Mechanical Engineering, February 1938, p 
141-46,  FAH 02-00-1938 
 
1943 January 1943 USDA Bulletin No. 1935, Hemp, by B. B. Robinson   
HXX 01-00-1943 
 
1951 Photos of hemp processing in History of the Hemp Industry in Kentucky by James Hopkins 
 
1991 It's Time to Reconsider Hemp; Pulp & Paper, June 1991; p 7; Editorial by Jim Young 
 
1994 Cannabis Research Institute Snowbud (Chris Newman) Flyer 
 
1997 Commercial & Industrial Hemp Symposium Delegate Pass February 18 & 19, 1997 
Vancouver, British Columbia, Canada 
 
PDXS, Portland, Oregon, Volume 7, Number 14, October 24‐November 13, 1997, pp. 3‐5 
Available at : http://www.marijuanalibrary.org/PDXS_Police_v_fests_102497.html 
 
 
 
 
 
 
 
 



 
 
 
The Great Book of Hemp, at page 3,  documenting Barry Stull as a 1980s researcher: 
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pasture lands and little is saved to haul to the cultivated 
fields. The manure on the pasture will stimulate the growth 
of the grasses, however, and increase the t, carrying capacity" 
of the pasture, and if the pastures are put in cultivation later 
the effects of the manure will be apparent. 

The greatest need of the southern soils is barnyard manure, 
the application of which always increases the yields of the 
subsequent crops, regardless of the type of the soils to which 
it is applied. Cotton responds very readily to stable ma­
nure, in fact,far more readily than either corn or oats, and 
this in itself is a great item in favor of live stock, for cotton 
is and probably always will be the staple crop of the South, 
and an increased yield per acre means greater profits to the 
farmer. By raising live stock the soil is improved by the 
growing of leguminous pasture grasses, of nitrogen-gathering 
forage crops, by the return of the manure to the land, and 
by abandoning the one-crop system, which is the worst form 
of soil robbery. 

• 

I· 

1 

HEMP. 
By LYSTER H. DEWEY, 

Bota1llist in Charge of Fiber-Plant Investigations, Bureau of Plant Indmtry. 

INTRODUCTION, 

THE two fiber-producing p~ants most promising for c.ulti­
vation in the central Uruted States and most certam to 

yield satisfactory profits are hemp and flax. The oldest 
.cultivated fiber plant, one for which the conditions in the 
United States are as favorable as anywhere in the world, 
one which properly handled improves the land, and which 
yields one of the strongest and most durable fibe:s of com­
merce, is hemp. Hemp fiber, ~ormer1y the mos~ ~mportant 
material in homespun fabri~s, IS now most famlhar to ~he 
purchasing public in this country ~ th~ str~mg gray tymg 
twines one-sixteenth to one-fourth mch m dIameter, known 
by the trade name H commercial twines." 

NAME. 

The name "hemp" belongs primarily to the plant Oan-­
nabis sativa. (Pl. XL, fig. 1.) It has long been used to 
designate also the long fiber obta,ined from the hemp plant. 
(Pl. XL, fig. 4.) Hemp fiber, bem~ one ot t~e earlIest and 
best-known textile fibers and until recent tImes the n::ost 
widely used of its class, has been regarded ~ the typICal 
representative of long fibers. Unfortunately, Its name also 
came to be regarded as a kind of common nam~ for,~lllo~ 
fibers until one now finds in the market quotatIOns ManIla 
hemp'" for abaca, "sisal hemp" for sisal and heneque~: 
HI Mauritius hemp" for Furcraea fiber, "New Zealand hemp 
for phormium, "Sunn hemp" for Crotalar~a fiber, and 
t( India hemp" for jute. All of these fibers ill appe~ance 
and in economic properties are ~nli~e true hemp, ~hile the 
name is never applied to flax, which IS more nearly lIke hemp 
than any other commercial fiber. 

The true hemp is known in different languages by the fol­
lowing llttmcs: Oannabis, Llttin; clw,nvre, Fronch; canamQ, 
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Spanish; can]<amo, Portuguese; canapa, Italian; ca'n6p, 
Albanian; konopli, Russian.; konopj and penek, Polish; kemp, 
Belgian; han/, German; hennup, Dutch; hamp, Swedish; 
hampa, Danish; kenevir, Bulgarian; ta-ma, si-ma, and tse-ma, 
Chinese; asa, Japanese; na8ha, Turkish; kanabira, Syrian; 
kannab, Arabic. 

IMPORTANCE OF HEMP. , 
Hemp was formerly the most important long fiber, 'and it 

is now used more extensively than any other soft fiber except 
jute. From 10,000 to 15,000 tons are used in the United 
States every year. The approximate amount consumed in 
American spinning mills is indicated by the following table, 
showing the average annual importations 1 and estimates of 
average domestic production of hemp fiber for 35 years: 

Average annual import8 and estimate8 of average annual production of hemp 
fiber in 5-year periods from 1876 to 1910, inclusive, and from 1911 to 1918, . 
inclusi1Je. 

l'roduc-
Years. Imports. t10nln Total. United 

States. 

Tom. Tom. Tom. 
1876 to 188') ..••••• 459 7,396 7,855 
1881 to 1885 ..•.... 6,393 0,421 10,814 

• 1886 to 1890 ..••. " 10,427 8,270 18,697 

1891 to 1895 .••.••. 4,962 5,631 10,593 
1896 to 1900 ...•••• 4,985 6,171 10,162 
1901 to 1906.. ••••• 4,511 6,115 10,752 
1906 to 1910 ...•.. , 6,376 6,150 11,525 
1911 to 1913. _ •• , , . 5,982 6,100 11,082 

There are no statiM-jcB available, such as may be found 
for wheat, corn, or cotton, showing wi~h certainty the 
acreage and production of hemp in this country. The esti­
mates of production in tho foregoing table are based on the 
returns of the Commissioner of Agriculture of Kentucky for 
earHer years with amounts added to cover the production in 
other States, and on estimates of hemp dealers for more 
recent years. While these figures can not be regarded as 
accurate statistics, and they are probably below rather than 
above the actual production, especially in the earlier years1 

I Computed from reports of tho Buroou of Navigation and Commerce, U. S. TnlR8Ury n. 
partment, and Bureau ot Statistics, Department of Commerce, 
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they indicate a condition well recognized by all connected 
with the industry. The consumption of hemp fiber has a 
slight tendency to increase, hut the increase is made up 
through increl1Sod importations, while the domestic produc­
tion shows a tendency toward reduction. 

PRODUCTION IN UNITED STATES DECLINING. 

This falling off in domestic production has been due pri­
marily to the increasing difficulty in securing sufficient labor 
to take care of the crop; secondarily, to the lack of develop­
ment of labor-saving machinery as compared with the ma­
chinery for handling other crops and to the increasing profits 
in raising stock, tobacco, and corn, which have largely tuken 
the attention of far'mers in hemp-growing regions. 

The work of retting, breaking, and preparing the fiber for 
market requires a special knowledge, different from that for 
handling grain crops, and a skill best acquired by experience. 
These factors have boon more important than aU others in 
restricting the industry to the·bluegrass region of Kentucky, 
where the plantation owners as well as the farm laborers are 
familiar with every step in handling the crop and producing 
the fiber. 

An important factor, tending to restrict the use of hemp, 
has been· the rapidlY increasing use of other fibers, especially 
jute, in the manufacture of materials formerly made of 
hE\mp. Factory-made WOVen goods of cotton or wool, more 
easily spun by machinery, have replaced the hempen tI home­
spun" for clothing; wire ropes, stronger, lighter, and more 
rigid, have taken its place in standing rigging for ships; 
abaca (Manila hemp), lighter and more' durable in salt 
water, has superseded it for towing hawsers and hoisting 
ropes; while jute, inferior in strength Ilnd durability, and 
with only the element of cheapness in its favol, is usurping 
the legitimate pluee of hemp in carpet warps, so-called 
"hemp carpets," twines, and for many purposes where the 
strength and durability of hemp are desired. 

The introduction of machinery for harvesting hemp and 
also for preparing the fiber, together v.ith the higher prices 
paid for hemp during the pa.'-!t three years, has aroused an 
interest in the industry, and many experiments are being 
tried with a view to the cultivation of tho crop in HeW are!1S. 
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BOTANICAL STUDY OF HEMP 

THE PLANT. 

. ~he hemp plant, Cannabis sati1'a L., I is an annual, growing each year from 
the seed. It hat! a rigid, herbaceous stalk, attaining a height of·1 to I) meters 
(3 to 16 feet), obtusely 4-cornered, more or less fluted or channeled and 
with well-marked nodes a.t intervals of 10 to 50 centimeters (4 to 20 in~heB). 
When n;)t crowded it has numerous spreading branches and the central 
stalk attains a thickness of 3 to 6 centimeters (1 to 2 inches), with a rough 
bark near the base. If crowded, as when sown broadcast for fiber, the 
stalks are without branches or foliage except at the top, and the smooth 
fluted. stems are 6 to 20 millimeters (1 to f inch) in diameter. The leaves, 
OPPOSlte, except near the top or on the shortened branches appearing 
fascicled, are palmately compound and composed of 5 to l1-~sually 7-
leaflets .. (Pl. XLI, fig. L) The leaflets are dark green, lighter below, lance­
olate, pomted a~ both ends, ser:ate, 5 t;> 15 centimeters (2 to 6 inches) long, 
and 1 to 2 centimeters (t to f lnch) Wlde. Hemp is direcious, the stami­
na:-e or pollen-bearing flowers and the pistillate or seed-producing flowers 
bemg ~rne on se~rate plan:a' The staminate flowers (PI. XL, fig. 2) are 
borne. m Slllall axll~ary panIcles, and consist of five greenish yellow or 
p~lish sep~ls openmg wide at m:l.turity and disclosing five stamens which 
discharge abundant yellow pollen. The pistillate flowers (PI. XL fig. 3) are 
stemless and solitary in the axile of the small leaves near the e~da of the 
branches, often crowded so as to appear like a thick spike. The pistillate 
fl~wer is ~nconspicu?us, consisting. o! a thin, entire, green calyx, pointed, 
Wlth a slit at one Slde, but remammg nearly closed over the ovary and 
merel~ permitting the two small stigmas to protrnde at the apex. The 
?vary IS one seeded, developing into a smooth, compressed or nearly spher­
lcal achen~ (the "seed "),2.5 to 4 millimeters (n to -h inch) thiCK and 3 to 
6 millimeters (1 to t inch) long, from dark gray to light brown in color and 
mottled (PI. XLI, fig. 2). The seeds cleaned for market nearly always in­
clll;de some still covered with the green, gummy calyx. The seeds vary in 
welght from 0.008 to 0.027 gram, the dark-colored seeds being generally much 
heavier than the light-colored seeds of the same sample. The light-colored 
seeds are often imperfectly developed. Dark-colored and distinctly 
mottled seeds are generally preferred. 

The staminate plants are often called the flowering hemp, since the pistil­
late flowers are rarely observed. The staminate plants die after the pollen is 
shed, but the pistillate plants remain alive and green two months later or 
until the seeds are fully developed. • 

I Llnnmus. spooles Pla.ntarum, ed. 1, 1021, 1753. 
Dioscortdes. MedlCII MaterIa, Ubrl sex, p. 147,1537. 
Synonyms: Cannabl8 ~rra.ticfL paluM8fL Anders. Lobel. Btirp\um IIIstorla, 284, 1576. 

Cannabl8lndwfL LamarCk. Encyclopaedia,1: 695, 1788. 
Cannallit macro8perma Stokes·. Bot. Mat. 'Med., IV, 539, 1812. 
Cannabl8 chlneml, Deltle. Ind. 8em. Hort. 'Momt.ln Ann. Sci. Nat. BoL, 

12: 3M, 1849. 
Canll4bl8glt/antea Dellie. L. Vllmorln. Rev. Hort., 5: s.3, 109, 18&1. 
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. THE STAI,K. 

The hemp stalk is hollow, and in the best fiber-producing types the hollow 
space occupies at least. one-half the diameter. The hollow space is widest, or 
the surrounding shell thinnest, about midway between the base and the top 
of the plant. The woody shell is thickened at each node, dividing the 
hollow space into a series of partly separated compartments. (PI. XLI, 
fig.4.) If tho stalk is cut crosBwise a layer of pith, or thin-walled tissue, is 
found next to the hollow center, and outside of this a layer of wood composed 
of hard, thick-walled cells. This layer; which forms the" hurda, " is a very 
thin shell in the best fiber-producing varieties. It extends clear across the 
stem below the lowest node, and in large, coarse stalks grown in the open it is 
much thicker and t.he central hollow relatively smaller. Outside of the 
hard woody portion is the soft cambium, or growing tissue, the cells of which 
develop into the wood on the inside, or into the bast and bark on the outside. 
It is chiefly through this cambium layer that the fiber-bearing bast splits 
away from the wood in the processes of retting and breaking. Outside of 
the cambium is the inner bark, or bast, comprising short, thin-walled cells 
filled with chlorophyll, giving it a green color, and long thick-walled cells, 
making the bast fibers. These bast fibers are of two kinds, the smaller ones 
(secondary bast fibers) toward the inner portion making up rather Bhort, fine 
fibers, many of which adhere to the wood or hurdswhen the hemp is broken, 
and the coarser ones (primary bast fibers) toward the outer part, extending 
nearly throughout the length of the stalk. Outside of the primary bast 
fiber is a continuation of the thin-walled chlorophyll-bearing cells free from 
fiber, and surrounding all is the thin epidermis. 

THE }'IBEn. 

The hemp fiber of commerce is composed of the primary bast fibers, with 
some adherent bark and also some secondary bast fiber. The bast fibers 
consist of llumerouslong, overlapping, thick-walled celle with long, tapering 
ends. The individual cells, almost too small to be seen by the unaided eye, 
are 0.015 to 0.05 millimeter (rIrnr to nh inch) in diameter, and 5 to 55 milli­
meters (-h to 21 inches) long. Some of the bast fibers extend through the 
length of the stalk, but some are branched, and some terminate at each node. 
They are weakest at the nodes. 

RELATIONSHIPS. 

The hemp plant belongs to the mulberry family, Moracere, 
which includes the mulberry, the Osage orange, the pllper 
mulberry, from the bast of which the tapa of the South Sea 
Islands is made, and the hop, which contains a strong bast 
fiber. Hemp is closely related to the nettle family, which 
includes ramin, an important fiber-producing plant of Asia, 
and several species of nettles having strong bast fibers. ,. 



288 Yearboo7c of the Department of Agriculture. 

The ge.nus Cannabis is generally regarded by botanists as 
monotyplC, and the one species Oannabis sativa is now held to 
include the half dozen forms which have been described under 
different names (see footnote, p. 286) and which are cultivated 
f~r different purposes. The foregoing description refers espe­
Cially to the forms cultivated for the production of fiber. . 

HISTORY. 

EARLY CULTIVATION IN CroNA. 

Hemp was probably the earliest plant cultivated for the 
production of a textile fiber. The "Lu Shi," a Chinese work 
of the Sung dynasty, about 500 A. D., contains a statement 
that the Emperor Shen Nung, in the twenty-eighth century 
B. C., :first taught the peoplA of China to cultivate "ma" 

(hemp) for making hempen cloth. 
The name ma (fig. 17) occurring in' 
the earliest Chinese writings desig­
nated a plant of two forms, male 
and female, used primarily for 
fiber. Later the seeds of this 
plant were used for food. 1 The 
definite statement regarding the 
staminate and. piStillate forms 

• eliminates other fiber plants in­
FIG. 17 . ...:..Chlnese character rna,lhe I d a . 

earliest name for hemp. cue ill later times under the 
Chinese name mao The Chinese 

have cultivated the plant for the production of fiber and for 
the seed&, which were used for food and later for oil, while in 
some places the stalks are used for fuel, but there seems to be 
no record that they have used the plant for the production of 
the narcotic drugs bhang, charas, and ganga. The produc­
tion and use of these drugs were developed farther west. 

CULTIVATION FOR NAUCOTIC DRUGS. 

The use of hemp in medicine and for the prod~ction of the 
na:cotic drug Indian hemp, or cannabis, is of interest in 
thIS paper only because of its bearing on the origin and de­
velopment of different forms of the plant. The origin of 
this use is not definitely known, but the weight of evidence 

1 Dretschneldcr, E. DotlUlicmn Sinieum, In Journal of the North Ch~a Branch 01 the 
Royal Asiatic Society, n. s., v. 25, p. 203, 1893, Shanghai. 
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seems to indicate central Asia or Persia and a date many cen­
turies later than its first cultivation for fiber. The name 
bhanga occurs in the Sanskrit" Atharvaveda" (about 1400 
B. C.), but the first mention of it as a medicine seems to be 
in the work of Susruta (before the eighth century A. D.), 
while in the tenth century A. D. its intoxicating nature seems 
to have been known, and the name "indrayana" (Indm's 
food) first appears in literature.1 A further evidence that 
hemp, for the production of fiber as well as the drug, has been 
distributed from central Asia or Persia is found in the com­
mon origin of the names used. The Sanskrit names 
"bhanga" and "gangika," slightly modified to "bhang" 
and" ganja," are still applied to the drugs, and the roots of 
these words, "ang" and" an," recur in the names of hemp 
in all of the Indo-European and modern Semitic languages, 
as bhang, ganja, hanf, hamp, hemp, chanvre, canamo, 
kannab. cannabis.2 

HEMP IN INDIA. 

Northern India has been regarded by some writers as the 
home of the hemp plant, but it seems to have been unknown 
in any form in India before the eighth century, and it is now 
thought to have been introduced there first as a fiber plant. 
It is still cultivated to a limited extent for fiber in Kashmir 
and in the cool, moist valleys of the Himalayas, but in the 
warmer plains regions it is grown almost exclusively for the 
production of the drugs.s . 

Hemp was not known to the Hebrews nor to the ancient 
Egyptians, but in medieval times it was introduced into 
North Africa; where it has been cultivated only for the drug, 
It is known in Morocco as "kif,". and a small form, 1 to 3 feet 
high, cultivated there has been described as a distinct 
variety, Oannabis sativa 7cif! 

INTRODUCTION INTO EUROPE. 

A-3cording to Herodotus (about 450 n. C.), tho Thraeians 
and Scythians, beyond the Caspian Sea, used hemp, and it 
is probable that the Scythians introduced the plant into 
Europe in their westward migration, about 1500 B. C., 

1 Watt, Sir George. Commercial Products of India, p. 251, 1908 • 
• De Cllndollc, Alphon-'C. Origin of Cultivated Plants, p. 148, 1886. 
I Wlltt, Sir George. Commercial Product. of India, p. 2.';3, 1908. 
• De Candolle, Alphonse. Prodromus, v. 16, pt. I, p. 31, 1869. 
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though it seems to have remained almost rtnknown to the 
Greeks and Romans until the beginning of the Christian era. 
The earliest definite rooord of hemp in Europe is the state­
ment that liHiero II, King of Syracuse (270 B. C.), bought 
hemp in Gaul for the cordage of his vessels."l From the 
records of 'l'ragus (1539 A. D.), hemp in the sixteenth century 
had become widely distributed in Europe. It was cultivated 
for fiber,and its seeds were cooked with barley and other 
grains and eaten, though it was found dangerous to eat too 
much or too frequently. Dioscorides called the plant Can­
nabis sativa, a name it has continued to bear to the present 
time, and he wrote of its use in "making the stoutest cords" 
and also of its medicinal properties.2 Nearly all of the early 
herbalists and botanical writers of Europe mention hemp, 
but there is no record of any further introduction of impor­
tance in the fiber industry until the last century. 

INTRODUCTION OF CHINESE HEMP INTO EUl'tOPE. 

In 1846 M. Hebert sent from China to the Museum at 
Paris some seeds of the "tsing-ma," great hemp, of China. 
Plants from this seed, grown at Paris by M. L. Vilmorin, 
attained a height of more than 15 foot, but did not produce 
seeds. In the same year M. !tier sent from China to M. 
Delile, of the Garden at Montpellier, France, seeds of a. 
si~a.r kind of hemp. These seeds were distributed in the 
southern part of France, where the plants not only grew 
tall, some of them measuring 21 feet, but they also prQduced 
mature seeds. M. Delile called this variety Cannabis 
chinensis II and the one from the seeds sent by M. Hebert he 
called C. gigantea" 4 These t~o forms of hemp were regarded 
as the same by M. L. Vilmorin, who states that they differ 
very much in habit from the common hemp of Europe, 
which was shorter and less valuable for fiber production. 
We are also told that this chanvre de Chine did not appear 
to be the same as the chanvre de Piedmont,S the taU hemp 
of eastern France and northern Italy, the origin of which 
has sometimes been referred to this introduction, but this 

I De Candolle, Alphonse. Origin of CuUivated Plants ,po 148, 1886. 
• Dioscorides. Medica Materia, l! brl sex, p. 147, 1531. 
• nollie, Raffenau. Jnde" oomlnllm 1Iort! hotanlcl Monspelten~15. Ann. Sci. Nat. not., 

v. 12, p. 365, 1849. 
, Yilmorln, L. Chanvfe de Chine. Rev. Hort. 5: s. 3, p. 109, 1851. 
• Pepin. Sur Ie chanvre de Chine. Rev. Hort. 1: s. 3, p. 199, 1847. 
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may have originated in a previous introduction, since 
Oannabis chinensis is mentioned as having been in the 
Botanical Garden at Vienna in 1827. In the same state­
ment, however, C. sativa pedemontana is described as a dis­
tinct variety.l Particular attention is called to the intro­
duction of this large Chinese hemp into Europe, since it was 
doubtless from the same source as the best hemp seed now 
brought from China to the United States. 

INTnODlJCTIO~ I~TO SOUTH A:MERICA. 

Hemp from Spain was introduced into Chile about 1545.2 

It hlt8 been largdy grown in that country, but at present its 
cultivation is confmed chiefly to the fel·tile lnnds in the 
valley of the Rio Aconeagua, between V nlparaiso and Los 
Andes, where there are large cordage and t",ine mills. The 
fiber is all consumed in tlwsc mills. 

INTRODUCTION INTO NORTH AMERICA. 

Hemp was introduced into Now England soon after the 
Puritan settlements were established, and the fact that it 
grew <I twice so high" as it did in old England was cited as 
evidence of the superior fertility of the soil of New England.s 
A few years later a writer in Virginia records the statement 
that "They begin to plant much Hempe and Flax which 
they find growes weU and good."" Th.e cultivation of hemp 
in the New England colonies, while continued for some time 
in Massachusetts and Connectkut, did not attain as much 
importance as the cultivation of flax for supplying fiber for 
household industry. In tho South hemp received \ more 
attention, especially from the Virginia Legislature, which 
passed many aets dcsign()(l to promote the industry, but 
all in vain,S 

The cultivation of hemp SOPll1S to have heen a flourishing 
industry ill Lau('ttstor County, 1'11., before tho RO\"(llutioll. 
An elaborate account of the methods then employed in 

1 De ,,,nuoUe, Alphonse. Prodromns, v. 16, pt. 1, p. 31, ISli9. 
, !Insbamls, Jose D. U. S. Department 01 Agric!llture, Iluroou 01 Plant Industry, Bulletin 

153, p. 42, 1009. 
• Morton, Thomas. N~w English Canaan, p. 64, 1m2. 171 Force, Peter, Tracts and Other 

l'apers, v. 2. I sal'. 
• Vlrglnln, prlm,,,1 rur Itl •• hnr,! Wu'lnlloth, tr.411. In Furt'<', j'ntnr, 'l'rool.5 nllfl Ol.lwr Pnrers, 

v. 2, 18311 • 
• Moore, Brent. A Stuqy 01 the Past, the l'resent, and the Possibilities of the Hemp Indus· 

try In Kentucky, p. 14,1005. 
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growing' hemp, written about 1775 by James Wright, of 
Columbia/ Pa.,1 was recently published as an historical docu­
ment. The methods described for preparing the land were 
equal to the best modern prac~ice, b?t the hemp ~as pulled 
by hand instead of cut. VarlOus kinds of machine brakes 
had been tried, but they had all "given Way to one simple 
Break of a particular Construction, which was first invented 
& made Use of in this country." The brief description 
indicates the common hand brake still in use in Kentucky. 

EARLY CUI.TIVATION IN KENTUCKY. 

The first crop of hemp in Kentucky was raised by Mr. 
Archibald McNeil, ncar Danville, in 1775.2 It was found 
that hemp grew well in the fertile soils of the bluegrass 
country, and the industry was developed there to a greater 
extent than it had been in the eastern colonies. While it 
was discontinued in Massachusetts, Virginia, and Pennsyl­
vania, it has continued in Kentucky to the. present time. 
In the early days of this industry in Kentucky, fiberwas pro­
duced for the homespun cloth woven by the wives and 
daughters of th~ pioneer settlers, and an export trade by' 
way of New OrTeans was developed. In 1802 there were 
two extensive ropewalks in Lexington, Ky., and there was 
announced "a machine, moved by a horse or a current of 
water, capable, according to what the inventor said, to 
break and clean eight thousand weight of hemp per day." 8 

Hemp was later extensively used for making cotton-bale 
covering. Cotton bales were also bound with hemp rope 
until iron ties were introduced, about 1865. There was a 
demand for the better grades of hemp for sailcloth and for 
cordage for the Navy, and the industry was carried on more 
extensively from 1840 to 1860 than it has beon since. 

EXTENSION OF TIm lNlHJ8TRY TO OTHER 8'l·ATl!~R. 

Hemp wa.s first grown in Missouri about 1835, and in 1840 
1,600 tons were produced in that State. Four years later 
the output had increased to 12,500 tons, and it was thought 
that Missouri would excel Kentucky in the production of 

1 New Era, l.nnca,.q,tcf, rn'f .TUtl" 2,1, lHO!;, 
. , Moore, Brent. A StIltly 01 tho 1'11.,(., th" Present, nnd tile I'osslblllt.le. of the Hemp 
Industry in Kentucky, p. 1(\, l!lOIi. 

, Mfcha.ux, F. Andre. Travels to the west 01 the Alleghanies, p', 152, 1805. In Thwaites. 
Early Western Travels, v. 3, p, 200, 19(H. 
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this fiber. With the unsatisfactory methods of cleaning the 
fiber on hand brakes and the difficulties of transporting the 
fiber to the eastern markets, hemp proved less profitable 
than other crops, and the industry was finally abandoned 
about 1890. 

Hemp was first grown at Champaign, Ill., about 1875. A 
cordage mill was established thero for making twines from 
the fiber, which was prepared in the form of long tow by a 
large machine brake. The cordage mill burned and the 
industry was discontinued in 1902 because there was no 
satisfactory market for the kind of tow produced. 

In Nebraska, hemp was first grown at Fremont in 1887 by 
men from Champaign, Ill. A binder-twine plant was built, 
but owing to the low price of sisal, more suitable for binder 
twine, most of the hemp was sold to eastern mills to be used 
in commercial twines. After experimenting with mo.chine 
brakes the company brought hand brakes from Kentucky 
and colored laborers to operate them. The laborers did not 
stay, and the work was discontinued in 1900. Some of the 
men who had been connected with the company at Fremont 
began growing hemp at Havelock, near Lincoln, in 1895. A 
machine for making long tow, improved somewhat from the 
one at Champaign, was built. Further improvements were 
made in the machine and also in the methods of handling the 
crop, but the industry was discontinued in 191~, owing to the 
lack of a satis'factory market for the kind of tow produced. 

Hemp was first grown on a commercial scale in California. 
at Gridley, in Butte County, by :Mr. John Heaney, who had 
grown it at Champaign and who devised the machine used 
there for making long tow. Mr. Heaney built a machine with 
some improvements at Gridley, and after three disastrous 
inundations from the Feather River moved to Courtland, in 
the lower Sacramento Val1('y, where the reclaimed lands are 
protected by dilU's. The work is now being continued at 
Rio Vista, in Solano County, under more favorable condi­
tions and with a machine still further improved. The hemp 
fiher produced in California is very strong and is generally 
lighter in color than that produced in Kentucky. 

J n Hl12 hcmp was first cultivatf'd on a commercial scale 
under irrigation at LenIo, ncar Bakersfield, Cal., and a 
larger acreage was grown there in 1913. The seed for both 
erops was obtained in Kentucky. 

·~, 
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INTRODUCTION OF CHINESE HEMP INTO AMERICA. 

In 1857 the first Chinese hemp seed was imported. It 
met with such favor that some of this seed is said to have 
brought $10 per quart.! Since that time the common hemp 
of European origin has given place in this country to the 
larger and better types from China. 

GEOGRAPHICAL DISTRIBUTION. 

The original home of the hemp plant was in Asia, and the 
evidence points to centro,} Asia, or the region between the 
Himalayas and SlbcTia. Historical evidence must be ac­
cepted rather than the col1ocLion of wild speeimens, for hemp 
readily becomes naturalized, and it is now found growing 
without cultivation in all parts of the world where it has been 
introduced. Hemp is abundant as a wild plant in many 
localities in western Missouri, Iowa, and in southern Minne­
sota, and it is often found as a roadside weed throughout the 
Middle West. De Candolle z writes of its origin as follows: 

The species has been found wild, beyond a. doubt, south of the Caspian 
Sea (De Bunge); in Siberia, near the Irtysch; and in the Desert of Kirghiz, 
beyond Lake Baikal, in Dahuria (Government of Irkutsh). It is found 
throughout ~entral and southern RUBSia and south of the Caucasus, but 
its wild nature here is less certain. I doubt whether it is indigenous in 
Persia, for the Greeks ang Hebrews would have known of it earlier. 

Hemp is now cultivated for the production of fiber in China, 
Manchuria, Japan, northern India, Turkey, Russia, Austria­
Hungary, Italy, France, Belgium, Germany, Sweden, Chile, 
and in the United States. It is grown for the production of 
the drugs bhang, ganja, kif, marihuana, hashoesh, etc., in the 
warm, arid, or semiarid climates of India, Persia, Turkey, 
Algeria, central and southern Africa, tuld in Mexico, and for 
the production of seed for oil in China and 'Manchuria. 

In the United States hemp is now cultivated in the blue­
grass region of Kentucky within a radius of 50 miles of Lex­
ington; in the f(lgion of 'Waupun, Wis.; in northern Indiana; 
nea.r Lima, Ohio; and at 1.<:1'<10 and Rio Vista, CaL 'l'hcre 
are numerous small experimental plats in other places. 

The principal countries producing hemp fiber for export 
are Russia, Italy, Hungary, and Roumania. China and 

I Mooro. Bront. '1'1In Htlmp 11l.luHtry In KtlllLuoky. pp. 60-61,100II. 
• De Cnndolle, Alphonse. Origin or Cultivated PlImts, p. 148, 1886. 
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Japan produce hemp fiber of excellent quality, but it is nearly 
all used for home consumption. Hemp is not cultivated for 
fiber in the Tropics or in any of the warm countries. 

The historical distribution of hemp, as nearly as may be 
traced from the records, and the areas where hemp is now 
cultivated are indicated in the accompanying map, figure 6. 

VARIETIES. 

Hemp, cultivated for three different products-fiber from 
the bost, oil from the seeas, and resinous drugs from the 
flowers and leaves-has developed into three ruther dis­
tinct types or groups of forms. The (lxtreme, 0[' more 
typical, forms of each group have heen dm.;el'ibed liS different 
species, but the presence of intergrading forms and the fact 
that the types do not remain distinct when cultivoted tinder 
new conditions mnke it impossible to }'(~gnr(l them !If! valid 
species. 

There are few recognized varieties in either group. Less than 
20 varieties of fiber-producing hemp are known, although 
hemp has been cultivated for more than 40 centuries, 
or much longer than either cotton or corn, both of which 
now have hundreds of named varieties. 

CHINA. 

The original home of the hemp plant was in China, and 
more varieties are found there than elsewhere. It is culti­
vated for fiber in nearly all parts of the Chinese Republic, 
except in the extreme south, and oyer a wide range of dif­
ferences in soil and climate with little int.erchange of seed, 
thus favoring the development and perpetuation of varietal 
differcnCCA. 

The variety called "ta-ma" (grcn t hemp) is cultivated 
chiefly in the provinces of Chf'kinng, Kinngsu, and Fukien, 
south of the Yangtze. In the rich lowlnnd SOilA, often in ro­
tation with rice, but not ilTignt('(l, and with a wnrnwr and 
longer growing sensoll thnn ill J{cmtllcky, this hemp nttains 
a height of 10 to 15 feet. The seed is dark colored, usually 
well mottled, small, weighing about 1.2 grams per hundred. 
The internodes of the main stem are 6 to 10 inches long; 
tho hmrwlll'R long on(1 f11f1nc1('r, l1Slllllly (hooping at 010 onds; 
tho leaves largo; and tho pistillate flowers in smllll clusters . 
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Seed brought from China to Kentucky in recent years is' 
mostly of this variety. When first introduced it is too long in 
maturing to permit all of the seeds to ripen. 

The most important fiber plant of western China is the 
variety of hemp called "hoa-ma." It is grown in the 
province of Szechwan and as a winter crop on the plains of 
Chengtu in that province. It is shorter and more compact 
in its habit of growth and earlier in maturing than the ta-ma 
of the lowlands. 

A variety called "shan-ma-tse" is cultivated in the 
mountain valleys in the provinces of Shansi and Chihli, in 
northern China. Its fiber is regarded as the best in North 
China, and in some respects as superior to that of tn-ma, 
though the yield is usually smaller. The plants attain a 
height of 6 to !) feet, with a very thin woody shell, short 
ascending branches, rather small leaves, and larger seeds in 
larger clusters than those of ta-ma. Imported seed of tIns 
variety, grown in a trial plat in Kentucky, produced plants 
smaller in size and maturing earlier than Kentucky hemp. 

In the mountains both north and south of' Ichang in 
central China a variety called II t'ang-ma" (cold hemp) is 
cultivated primarily for the production of seeds, from 'which 
oil is expressed. It is a very robust form, with stalks 6 to 12 
feet high and 2 to 4 inches in diameter. These stalks are 
used for fuel, and occasionally a little fib('r is stripped off for 
domestic usc. 

In Manchuria two distinct kinds of hemp are cultivated. 
One, called It hsion-ma," very similar to the shan-ma-tso of 
northern China, is grown for fibcr. It attains a height of 8 
to 9 fcet, and requires nearly 150 clays from seeding to full 
maturity. Tho other, calltld ,/ shem-ma," is grown for oil­
soed production. It attains a height of 3 to 5 feet and is 
ripe with fully matured seeds in less than 100 days. The 
branches usually remain undeveloped, so that the clusters 
of seeds are borne in compact heads at tho tops of the simI .~ . 
stalks. (PI. XLII, fig. 1.) It is said that in Manchuria these 
two forms remain distinct without crossing or producing any 
intergrading forms. 

The Chinese name It ma" (fig. 17) , original1y applied 
only to tho tru~ hemp (Oannabis sativa), is now used as a 
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'general term to designate nearly all textile plants in China.1 

This general use leads to nearly as much confusion among 
English-speaking people in Chinl!> as does the unfortunate 
use of the name hemp as a synonym for fiber in this country. 
The staminate hemp plant is called" si-ma," and the pistil. 
late plant" tsu-ma." Flax, cultivated to.a limited extent i.n 
northern China, is called "siao-ma" (small hemp), but this 
name is also applied to small plants of true hemp. Ramie, 
cultivated in central and southern China, is "ch'u-ma" or 
"tsu-ma." China jute, cultivated in central and northern 
China and in Manchuria and Chosen (Korea), is called" tsing­
rna," or" ching-rna," and its fiber, exported from Tientsin, is 
called" pei-ma." India jute, cultivated in southern China. 
and Taiwan, is called "oi-ma." The name "chih-ma" is 
also applied in China to sesame, which is not a fiber plant. 

JAPAN. 

Hemp, called" asa" in the Japanese language, is cultivated 
chiefly in the provinces or districts of Hiroshima, Tochigi, 
Shimane, I wate, and Aidzu, and to a less extent in Hokushu 
(Hokkaido) in the north and Kiushu in the south. It is cul­
tivated chiefly in the mountain valleys, or in the north on 
the interior plains, where it is too cool for cotton and rice and 
where it is drier than on the coastal plain. That grown in 
Hiroshima, in the south, is tall, with a rather coarse fibe,rj . 
that in Tochigi, the principal hemp-producing province, is 
shorter, 5 to 7 feet high, with the best and finest fiber, and in 
Hokushu it is.'ltill shorter. 

Seeds from Hiroshima, Shimane, Afdzu, Tochigi, and 
Iwate were tried by the United States Department of Agri­
culture in 1901 and 1902. The plants showed no marked 
varietal differences. They were all smaller than the best 
Kentucky hemp. The seeds varied from light grayish brown, 
5 millimeters (t inch) long, to dark gray, 4 millimeters Ct inch) 
long. The largest plants in every trial plat were from 
Hiroshima seeds, and these seeds were larger and lighter 
colored than those of any other variety except Shimane, 
the seeds of which were slightly larger and the plants slightly 
smaller. 

1 Bretschneider, E. Botanicum Sinlcum, p. 203, 1893, 
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RUSSIA. 

Hemp is cultivated throughout the greater part of Russia, 
and it is one of the principal crops in the provinees of Orel, 
Kursk, Samara, Smolensk, Tula, Voronezh, and Poland. 
Two distinct types, similar to the tall fiber hemp and the 
short oil-seed hemp of Manchuria, are cultivated, and there 
are doubtless many local varieties in isolated districts where 
there is little interchange of seed. The crop is rather crudely 
cultivated, with no attempt at seed selection or improve­
ment and the plants are generally shorter and coarser than 
the hemp grown in Kentucky. T-he short oil-seed hemp 
with slender stems, about 30 inches high, bearing compact 
clusters of seeds and maturing in 60 to 90 days, is of little 
value for fiber production, but the experimental plats, 
grown from seed imported from Russia, indicate that it may 
be valuable as an oil-seed erop to be harvested and thrashed 
in the same manner as oil-seed flax. 

HUNGARY. 

The hemp in Hungary has received more attention in 
recent years than that in Russia, and this has resulted in a 
better type of plants. An experimental plat grown at Wash­
ington from Hungarian seed attained a height of 6 to 10 feet 
in the seed row. The internodes were rather short, the 
branches numerous, curved upward, and bearing erowded 
seed clusters and small leaves. About one-third of. the plants 
had dark-purple or copper-colored foliage and were more 
compact in habit than those with normal green foliage. 

ITALY. 

The highest-priccd hemp fiber in the markets of either 
America or Europe is produced in Italy,! but it is obtained 
from plants similar to those in Kentucky. The higher p~ice 
of the fiber is due not to superior plants, but to water rettmg 
and to increased care and labor in the preparation of the fiber. 

Four varieties are cultivated in Italy: 
(1) "Bologna." or gn'at hemp, called in Fmnce "chanvre de Piedmo~t," 

is grown in nort.hern It.aly in the provinces of Bolognl1, Ferrara, HOVlgl1, 

1 Bruck, Werner 1'. Studien tiber den Ilanfbauln !talicn, p. 7, 1911. 
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and Modena. In the rich alluvial soils and under the intensive cultivation 
there practiced this variety averages nearly 12 feet in height, but it is said 
to deteriorate rapidly when cultivated elsewhere. 

(2) "Gannapa picola," small hemp, attaining a height of 4 to 7 feet, 
with a rather slender reddish stalk, is cultivated in the valley of the Amo 
in the department of Tuscany.' 

(3) "Neapolitan," large seeded. 
(4) "Neapolitan," small seeded. 

The two varieties of Neapolitan hemp are cultivated in the 
vicinity of Naples, and even so far up on the sides of Vesuvius 
that fields of hemp are occasionally destroyed· by the erup­
tions of that volcano. 

Seed of each of these Italian varieties has been grown in 
trial plats at Washington, D. C., and Lexington, Ky. The 
Bologna, or Piedmont, hemp in seed rows attained a height 
of 8 to 11 feet, nearly as tall as Kentucky seed hemp grown 
for comparison, but with thicker stalks, shorter and more 
rigid branches, and smaller and more densely clustered· leaves. 
The small hemp, cannapa picola, was only 4 to 6 feet high. 
The large-seeded Neapolitan was 7 to 10 feet high, smaller 
than the Bologna, but otherwise more like Kentucky hemp, 
with more slender stalks and more open foliage. The small­
seeded Neapolitan, with seeds weighing less than 1 gram per 
100, rarely exceeded 4 feet in height in the series of plats 
~here all were tried. . 

FRANCE. 

Hemp is cultivated in France chiefly in the departments of 
Sarthe and Ille-et-Vilaine, in the valley of the Loire River. 
Two varieties are grown, the Piedmont, from Itali.an seed, 
and the common hemp of Europe. The former grows large 
and coarse, though not as tall as in the Bologna region, and 
it produces a rather coarse fiber suitable for coarse twines. 
The latter, seed of which is sown at the rate of 1 t to 2 bushels 
per acre, has a very slender stalk, rarely more than 4 or 5 
feet high, producing a fine flaxlike fiber that is largely used 
in woven hemp linens. 

The common he~p of Europe, which includes the short 
hemp of France, is also cultivated to a limited extent in 
Spain, Belgium, and Germany. It grows taller and coarser 
when sown less thickly on rich land, but it never attains 
the size of the Bologna type. 

! Dodge, Charles Richards. Culture of hemp in Europe. U. S. Department of Agricul. 
ture, Fiber Investigations, Report No. 11, p. 6, 1898. 
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CHILE. 

Chilean hemp, originally from seed of the common hemp 
of Europe, has developed in three and a half centuries into 
coarser plants with larger seeds. When sown broadcast 
for fiber in Chile the plant~ attain a height of 6 to 8 feet, 
and when in checks or drills for seed they reach 10 to 12 feef. 

Hemp from Chilean seed (S. P. I. No. 24307), grown at the 
experiment stations at Lexington, Ky., and St. Paul, Minn., 
in 1909, was 4 to 9 feet high in the broadcast plats and about 
the same height in the seed drills. It matured earlier than 
hemp of Chinese origin. Its leaves were small and crowded, 
with the seed clusters neal' the ends of slender, spreading 
branches. The fiber was coarse and harsh. The seeds were 
very large, 5 to 6 m.illimeters long, and weighed about 2 
grams per 100. 

TURKEY. 

A variety of hemp, intermediate between the fiber-produc­
ing and the typical drug-producing types, is cultivated in 
Asiatic Turkey, especially in the region of Damascus, and to 
a limited extent in European Turkey. This variety, called 
Smyrna, is about the poorest variety from which fiber is 
obtained. It is cultivated chiefly for the narcotic drug, but 
fiber is also obtained from the stalks. It grows 3 to 6 feet 
high, with short internodes, numerous ascending branches, 
densely crowded foliage of small leaves, and abundant seeds 
maturing early. It seems well suited for the production of 
birdseed, but its poor type, combined with prolific seed pro­
duction, makes it a dangerous plant to grow in connection 
wi th fiber crops. 

INDIA. 

Hemp i~ cultivated in India over an area of 2,000 to 5,000 
acres annually for the production of the narcotic drugs 
known dS hashish, charras, bhang, and ganja. Some fiher 
is obtained, especially from the staminate plants, in the 
northern part of Kashmir, where the hemp grown for the 
production of charras is more like the fiber types than that 
grown for bhang farther south. 

Plants grown by the Department of Agriculture at Wash­
ington from seed received from the Botanical Garden at Sib­
pur, Calcutta, India, agreed almost perfectly with the de-
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scription of CannaMs indica 1 written by Lamarck more than 
a c~ntury ago. (PI. XLII, fig. 2.) They were distinctly dif­
ferent in general appearance from any of the numerous forms 
grown by this department from seed obtained in nearly aU 
countries where hemp is cultivated, but the differences in 
botanical characters were less marked. The Indian hemp 

. differed from Kentucky hemp in its more densely branching 
habit, its very dense foliage, the leaves mostly alternate, 7 to 
11 (usually 9) very narrow leaflets, and in its nearly solid 
stalk. It was imperfectly direcious, a character not observed 
in any other variety. Its foliage remained green until after 
the last leaves of even the pistillate plants of Kentucky hemp 
had withered and fallen. It was very attractive as an orna­
mental plant but oino value for fiber. 

ARABIA AND AFRICA. 

Hemp somewhat similar to that of India, but generally 
shorter, is cultivated in Arabia, northern Mrica, and also by 
some of the natives in central and southern Africa for the 
production of the drug, but not for fiber. In Arabia it is 
called /ltakrousi," in Morocco /lkief" or /lkif," and in South 
Africa/ldakkan." None of these plants is suitable for fiber 
production. 

KENTUCKY. 

Practically all of the hemp grown in the United States is 
from seed produced in KPIltucky. The first hemp grown in 
Kentucky was of European origin, the seed having be~n 
brought to the colollies, especially Virginia, and taken from 
there to Kentucky. In recent years there has been practi­
cally no importation of seed from Europe. Remnants of the 
European types are occasionally found in the shorter, more 
densely branching stalks terminating in thick clusters of 
small leaves. These plants yield more seed and matur~ earlier 
than the more desirahle fiher types introduced from China 

Nearly all or the hemp now grown in Kentucky is of 
Chinese origin. Small packets of seed are received from 
AmeTican Inissionaries in China. These seeds are carefully 
cultivated for two or three generations in order to secure a 
sufficient quantity for field cultivation, and also to acclimate 
the plants to KOIlt.llcky conditionR. Att.emptH to produoe 

• 
I Lam!l.rck. Encyclopedic, v. 1, p. 695, 17M. 
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fiber pla.lts by sowing imported seed broadcast have not 
given satisfactory results. Seed of the seoond or third 
generation from China is generally regarded as most desirable •. 
This Kentucky hemp of Chinese origin has long internodes, 
long, slender branches, opposite and nearly horizontal except 
the upper ones, large leaves usually drooping and not 
crowded, with the seeds in small clusters near the ends of the 
branches. Small, dark-colored seeds distinctly mottled are 
preferred by the Kentucky hemp growers. Under favorable 
conditions Kentucky hemp attains a height of 7 to 10 feet 
when grown broadcast for fiber and 9 to 14 feet when (',ulti~ 
vated for seed. 

IMPROVEMENT BY SEED INTRODUCTION. 

Without selection or continued efforts to maintain superior 
types, the hemp in Kentucky deteriorates. As stated by the 
growers, the hemp "runs out." The poorer types of plants 
for fiber are usually the most prolific seed bearers, and they 
are often earlier in maturing; therefore, ",;thout selection 
or roguing, the seed of these undesirable types increases more 
rapidly than that of the tall, late-maturing, better types 
which bear fewer seeds. New supplies of seed are brought 
from China to renew the stock. Owing to the confusion of 
names the seed received Is not always of a desirable kind, 
and sometimes jute, China jute, or ramie seeds are obtained. 
When seed of the tn-ma variety is secured and is properly 
{'ultivated for two or three genemtions there is a marked 
improvement, but these i'l1proved stmins run out in less than 
10 years. 

The numerous trials that have been made by the Depart­
ment of Agriculture with hemp seed from nearly all of the 
sources mentioned and repeated introductions from the more 
promising sources indieat.e that, little permanent improve­
ment may be expected from mere introduction not follo'wed 
by breeding and continued selection. In no instance, so 
far as observed, have any of the plants from impotted seed 
grown as 'Wen tht:: fu'St year as the Kentucky hemp cultivated 
for comparison. Further introduction of seed in small quan­
tities is needed to furnish stock for breeding and selection. 
The most promising varicti('::! for introduetion are tn-mil, find 
shan-ma-tzo, ("01)1 China; l1it'oKllilllfi and Toehigi, from .Jnpan; 
Bologna, from Italy; and improved types from Hungary. 
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IMPROVEMENT BY SELECTION. 

Kentucky hemp is reasonably uniform, not because of 
selection, or even grading the seeds, but because all types 
have become mixed together. N early all the seed is raised 
in a limited area. Hemp being cross-fertilized, it is more 
difficult to keep distinct types separate than in the case of 
wheat, flax, or other crops with self-pollinated flowers, but 
It is merely necessary to isolate the plants cultivated for 
seed and then exercise care to prevent the seed from becom­
ing mixed. Until 1 903 no well-planned and continued effort 
seems to have been undertaken in this country to produce an 
improved variety of. hemp. At that time the results of 
breeding by careful selection improved varieties of wheat 
and flax at the Minnesota Agricultural Experiment Station 
were beginning to yield practical returns to the farmers of 
that State. Mr.·Fritz Knorr, from Kentucky, then a student 
in the Minnesota College of Agriculture, was encouraged to 
take up the work with hemp. Seed purchased from a dealer 
in Nicholasville, Ky., was furnished by the United States 
Department of Agriculture. The work of selection was con­
tinued until 1909 under the direction of Prof. C. P. Bull, 
agronomist at the station. Points especially noted in se­
lecting plants from which to save seed for propagation were 
length of internode, thinness of shell, height, and tendency 
of the stems to be well fluted. The seasons there were too 
short to permit selection for plants taking a longer season 
for growth. The improved strain of hemp thus developed 
was called Minnesota No.8. Seed of this strain sown at the 
experiment station at Lexington, Ky., in 1910 and 1911 
produced plants morc uniform than those from unselectcd 
Kentucky seed, and the fiber was superior in both yield and 
quality. A small supply of this seed, grown by the Depart­
ment of Agriculture at Washington, D. C., in 1912, was dis­
tributed to Kentucky hemp-seed growers in 1913, and in 
every instance the resulting seed plants were decidedly supe­
rior to those from ordinary Kentucky seed. 

Seed selection is practiced to a limited extent on some of 
the best homp-sno!l farms in Kontucky. Defore the soed­
hemp plants are cut the grower goes through the field and 
marks the plants from which seed is to be saved for the seed 
crop of the following year. Plants aro usually selected for 
height, lateness, and length of \pternodoo. Continued soloo-
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HEMP, PLANT AND FIBI:R. 

rig. 1.-l'isl ilJat{l plaId 1 kl!; ;.;.~;tmitl~\f~: 1)I:1t,11, ri~hl. l j1-!. ~.-Hh.uH!Half' now(>nt~ J·'ig. :L-l'ls­
[ilblo nowrr" 1'1;::. 4.-I·ll)('r Ht tho form l!1 whkh It lean's tllo farm. 
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DETAILS OF HEMP PLANT. 

1 -Leaf one-third nalural 8;'<'. l:ig. 2.-8eod8, natural size. Fig. 3.-Roots, showing 
. tnpfoot. Fig. 4.-f'l"ctions of stalk, showing woody shell slighlly Ihi,kened at the 
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DIFFERENT TYPES OF HEMP AND SEED HEMP. 

:Fig. l.-~ranrhurian oil-seed hemp. Fig-. 2.-hHlia drtl~.prn'ltwing IH'mp en I(·ft: Kentm'ky 
m",r.prodllc!ng h('mp in srrd rc.ws on right. Fig. :l.-llrmp.sp('([ fielei in Krnill('k)' Hh'cr 
\'alley, '''''lledin wilh 1<',lg('s()[linHlwr·k. 
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PLATE XLIII.' 

SEED HEMP AND MALADIES. 

Fig. 1.~Ehock of SCAld hemp eurin~. Fi~. 2.-Seed-heml? plant attacked by fungus disease. 
FIg. 3.~Brullehrd hroom rape, parasitic on hemp roots . 

• 
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tion in this manner win improve the type. Without selection 
continued each season, the general average of the crop 
deteriorates. 

CLIMATE. 

Hemp requires a humid temperate climate, such as that 
throughout tho greater part of the Mississippi Valley. It 
has been grown experimentally as far north as Saskatoon, 
in IIorthwestern Canada, and as far south as 'New Orleans, 
La., and Brunswick, Ga. . 

TEMPERATURE. 

The best fiber-producing types of hemp require ahout 
four months free from killing frosts for tho production of 
fiber and about five and one-half months for the full maturity 
of the seeds. The climatic conditions during the four 
months of the hemp-growing season in the region about 
Lexington, Ky., are indicated by the following table: 

Temperature and rain/fill in tM hemp-growing' region of Kentucky. I 

Temperature. Precipitation. 

Month. Total Total 
Mean. Absolute Absolute Mean. amount am.UJlt 

maxi. mlnl- driest wettest 
mum. mum. year. year. 

------
'F. 'F. • F. Incn.ft. Inch't. Incht6. 

May ....................... 64 91 32 3.6 2.7 4.7 
Iull.) ................... 73 95 42 4.2 3.7 7.4 
July ............... ..... 76 tU2 51 4.0 2.& 3.1 
August.. .. ... .. , .. ..... 75 96 51 3.S 3.7 1.3 

M{'an rer. month, ... 72 ........ 
I' ~.::::: ::1 4~:: . ....... ~ ..... ~ ... 

Annual moan ....... 55 * ••••••• . ......... ~ ...... 

1 Henry. Alfred Judson. Climatology of the Unlled States. U. S. Departmen~ of At:r!cul. 
ture, Weather Bureau, Bulletin Q. p. 762. 19M. 

Hemp grows best where the temperature ranges between 
60° and 80° F., but it vlill endure colder and warmer tempera­
tures. Young seedlings and also mature plants will endure 
with little mjury light frosts of short duration .• Young 
hemp is less susceptible than oats to injury from frost, and 
fields of hemp ready ror harvest have been uninjured by frosts 
which ruined fields of corn all around them. Frosts are 
injurious to nearly mature plants cultivated for seed pro­
duction. 

lI7306·-YBlt 1913-20 
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RAINFALL. 
, . '.'} 

Hemp requires a plentiful ~upply 0: moisture th:'0ughou~ 
its growing season, and especIally durmg the :fir8t SlX weeks. 
After it has become well rooted and the stalks are 20 to 30 
inches high it will endure drier conditions, but a severe 
drought hastens its maturity and tends to dwarf its gro~th. 
It will endure heavy rains, or even a flood of short dura~lOn, 
on light weli-drained soils, but on heavy, impervious soils 
excessiv~ rain, especially when the plants are young, will 
ruin the crop. 

In 1903, a large field of hemp on rich, sandy-loam soil.of 
alluvial deposit, well supplied with humus, near Gridley, CaL, 
was flooded to a depth of 2 to 6 inches by high water in the 
Feather River. The hemp had germinated but a few days 
before and was only i to 3 inches high. The water remained 
on the land about three days. The hemp started slowly 
after the water receded, but in spite of the fact that there 
was no rain from this time, the last of March, until harve!!lt, 
the last of August, it made a very satisfactory crop, 6 to 12 
feet in height. The soil, of porous, spongy texture, remained 
moist below the dusty surface during the entire growing season. 

An experimental crop of about 15 acres on impervious clay 
and silt of alluvial deposit, but lacking in humus, in eastern 
Louisiana was completely ruined by a heavy rain while the 
plants were small. . . . 

The total average rainfall during the four months of tne 
hemp-growing season in Kentucky is 15.6 inches, as shown in 
the table on page 305, and this is distributed throughout the 
season. When there is an unusual drought in that region, as 
in 1913, the hemp is severely injured. It is not likely to suc,,: 
ceed on upland soils in localities' where corn leaves curl 
because of drought before the middle of August. 

IRRIGATION. 

In 1912, and again in 1913, crops of hemp were cultivated 
under irrigation at Lerdo, Cal. The soil there is an alluvial 
sandy loam of rather firm texture, but with good natural 
drainage and not enough clay to form a crust on the surface 
after flooding with water. The land is plowed deeply, 
leveled and made up into irrigation blocks with low borders 
ovel' which drills and harvesting machinery may easily work. 

• 
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. The seed is drilled in the direction of the fall, so that when 
flooded the water runs slowly down the drill furrows. Three 
irrigations are sufficient, provided the seed is sown early 
enough to get the bene.fit of the March rams. The fiber thus 
produced is strong and of good quality. 

WEATHER FOR RETTING AND BREAKING. 

Cool, moist weather, light snows, or alternate freezing 
and thawing arc favorable for retting hemp. Dry weather, 
not necessarily free from rain but with a rather low relative 
humidity, is essential for satIsfactory work in breaking hemp. 
The relative humidity at Lexington in January, February, 
and March, when most of the hemp is broken, ranges from 62 
to 82 per cent. The work of breaking hemp is rarely carried 
on when there is-snow on the ground. The work of collecting 
and cleaning hemp seed can be done only ill dry weather. 

SOIL. 

SOILS IN THE HEMP-GROWING .REGION OF KENTUCKY. 

The soil in most of the hemp fields of Kentucky is of a yel­
lowish clay loam, often very dark as a result of decaying 
vegetable matter, and most of it overlying either Lexington 
or Cincinnati limestone. There are frequent outcroppings 
of lime rock throughout the region. The soil is deep, fertile, 
well supplied with humus, and its mechanical condition is 
such that it does not quickly dry out or become baked and 
hard. The land is rolling, affording good natural drainage. 

HEMP SOILS IN OTHER STATES. 

In eastern Nebraska, hemp has been grown on a deep clay­
loam prairie soil underlain with lime rock. In some of the 
fields there are small areas of gumbo soil, but hemp does 
not-grow well on these areas. In California, hemp is culti­
vated on the reclaimed lands of allUVial deposits in the 
lower valley of the Sacramento River. This is a deep soil 
made up of silt and sand and with a very large proportion 
of decaying vegetable matter. These rich, alluvial soils, 
which are never subject to drought, produce a heavier 
growth of hemp than the more shallow upland soIls ill Ken­
tucky. In IndIana, crops of hemp have been grown in the 
Kankakee Valley on peaty soils overlying marl or yellow 
clay con taming an abundance of lime. These lands have 



'a08 Yearbook of the Department of Agriculture. 

been drained by large, open ditches. There is· such a large 
proportion of peat in the soil that it will burn for. mOI).ths if 
set on fire during the dry season, yet this soil contains so 
much lime that when the vegetation is cleared away Ken­
tucky bluegrass comes in rather than sedges. It is an 
alkaline rather than an acid soil.. The large amount of peat 
gives those soils a looso, spongy texture, woll adaptod to 
hold moisture during dry seasons. Water remains' in tho 
ditchos 6 to 10 feet below the surface nearly all summer, 
and the hemp crops have not been affected by the severo 
drought which has injured other crops on tho surrounding 
uplands. In southeastern Pennsylvania, and in Indiana, 
Wisconsin, and Minnesota, the best crops, producing the 
largest yields of fiber and fiber of the best quality, have 
been grown on clay-loam upland soils. In some instances, 
however, the upland crops have suffered from drought. 

SOILS 'SUITED TO HEMP. 

Remp requires for tho},est devel<>pment of the plant, and 
also for the production of a large quantity and good quality 
of fiber, ,a rich, moist soil having good natur!,l drainage, yet 
not sllbject to severe drought at any time during the grow­
ing season. A clay loam ~f rather loose texture and con­
taining a plentiful supply of decaying vegetable matter or 
an alluvial d€posit alkaline and not acid i.ti' reaction· should 
be chosen for this crop. 

SOILS TO BE A VOIDED. 

Remp will not grow well {)n stiff, impervious, clay soils, or 
on light sandy or gravelly soils. It will not grow well on soils 
that in their wild state are overgrown with either sedges or 
huckleberry bushes. Th<lse plants usually indicate acid soils. 
It will make only a poor growth on soils with a hardpan 
near the surface or in fields worn out by long cultivation. 
Clay loams or heavier soils give heavier yields of strong but 
.coarser fiber than are obtained on sandy loams and lighter 
soils. 

EFFECT OF HEMP ON THE LAND. 

Hemp cultivated for the production of fiber, cut before 
. the seeds are formed and ret ted on the land where it has 
been grown, tends to improve rather than injure the soil. 
It improves its physical condition, destroys weeds, and does 
not exhaust its fertility. 

• 
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PHYSIOAL CONDITION. 

Hemp loosens the soil and makes it more mellow. The 
soil is shaded by hemp more than by any other crop. The 
foliage at the top of the growing plants makes a dense shade 
and, in addition, all of the leaves below the top faU off, form-

, ing a mulch on the ground, so that the surface of the soil re­
mains moist and in better condition for t,he action of soil 
bacteria. The rather coarse taproots (PI. XLI, fig. 3), pene­
trn,ting deeply and bringing up plant food from the subsoil, 
decay quickly after the crop is harvested ttnd tend to loosen 
the soil more than do the fibrous roots of wheat, oats, and 
similar broadcast crops. Land is more easily plowed after 
hemp than after corn or small grain. 

HEMp· DESTROYS WEEDS. 

Very few of the common weeds troublesome on the farm 
can survive the dense shade of a good crop of hemp. If the 
hemp makes a short, weak growth, owing to unsuitable soil, 
drought, or other causes, it will have little effect in checking 
the growth of weeds, but a good, dense crop, .6 feet or more 
in height, will leave the ground practically free from weeds at 
harvest time. In Wisconsin, Canada thistle has been com­
pletely lrillt'd and quack~grass severely checked by one crop 
of hemp. In one 4-acre field in Vernon County, Wis., where 
Canada thistles were very thick, fully 95 per cent of the 
thistles were killed where the hemp attained a height of 5 
feet or more, but on a dry, gr~vel1y hillside in this same field 
where it grew only 2 to 3 feet high, the thistles were checked 
no more than they would have been in a grain crop. Some 
vines, liko the wild morning-glory and bindweed climb up 
the hemp stalks and secure light enough for growth, but low­
growing weeds can not live in a hemp fil'ld. 

HEMP DOES NOT EXHAUST THE FEHTIUTY O}<' TilE SOIL. 

An abundant supply of plant food is required by hemp, 
but most of it is merely borrowed during development and 
returned to the soil at the close of the seasoll. The amounts 

. of the principal fertilizing elements contained in· mature 
crops of hemp, as compared with other crops, are shown in 
the accompanying table. 
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Amounts of prtncipal fertilizing elements tn an acre of hemp, com, wheat, 
, oats, sugar beets, and cotton. 

Crops. Nitrogen. 

Pownda. POIlI!!ds. Pounds. 
Hemp (ylelding 1,000 pounds of clean fiber) 1 ••••••••.. 62.7 33.2 101.3 

Corn (50 bushels and 11 tons of stover) 2 ••••••••••••••• 74.0 11.5 35.5 
Wheat (25 bushelS of graln, It tons of straw) •......•... i 48.0 8.0 24.0 

Oats (50 bushels of grain. It tons ofstraw) t ............ : 48.5 8.0 34.0 

SUgar boots (20 tous of roots) t .......... '~~.M~~.~~.'M 100.0 18.0 151.0 

Cotton (yleldlng 400 pounds of lint) I .. , ....... ~ ~ .... 29.2 22.5 35.3 

11801180, H. E. Composition of the Ramie Plant. California Experiment Station Bulle­
tin, p. 94, ISllI. 

• Hopklns,Cyril a.,and Pettit, James II. The FertUlty in Illinois Soils. Illinois Exper­
Iment Station Bulletin 123, p. 189,1908. 

The data in the table indicate that hemp requires for its 
best development a richer soil than any of the other crops' 
mentioned except sugar.beets. These other crops, except the 
stalks of corn and the tops of beets, are entirely removed 
from the land, thus taking away nearly all the plant food 
consumed in their growth. Only the fiber of hemp is taken 
away from the farm and this is mostly cellulose, composed 
of water and carbonic acid. 

The relative proportions by weight of the different parts 
of the hemp plant, thoroughly air dried, are approximately 
as follows: Roots 10 per cent, stems 60 per cent, and leaves 
30 per cent.1 The mineral ingredients of these different 
parts of the hem,p plant are shown in the following table: 

Ash ,n;"'edients of the leaves, stalks, and roots of the hemp plant, carbonic 
acid excluded, 100 partB dned matertal in each ca8e.1 

IngredienL •. Leaves. Stalks. Roots. 

Lime............. . .................................... . 4.992 0.949 0. 713 
Magnesia................... ... . ....................... . .585 .194 • 291 

2.858ll 1.659 1.829 
• O:U II 

Potash....... .................... ...... ....... .... . ....•.•. 
Soda .......................... '" ...................... . 
Phosphoric acId .•...................................•....... .947 .447 • 531 
Sulphuric acid... .. . . . . . . . . . . . . . .. . ........................ . .226 .040 • 047 
(Jhlorln..... ...... .... ...... . ...........•...•••.... .017 .0111 • 01<1 
Slllca ......................................................•. .575 .035 • 077 

Percentage 01 tUh ..........................•.....•.•••. 10.m 3.343 3.502 

1 Peter, Robert. Chemical Examination of tlul Ash of Hemp e.nd Bllckwhee.t Plant.. 
Kentucky Geological Survey, p. 12, 1884. 
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The foliage, constituting nearly one-third of the weight of 
the entire plant and much richer in essential fertilizing 
elements than the stalks, all returns to the field where the 
hemp grows. The roots also remain and, together with the 
stubble, they constitute more than 10 per cent. of the total 
weight and contain approximately the same proportions of 
fertilizing elements as the stalks. The leaves and roots 
therefore return to the soil nearly two-thirds of the fertilizing 
elements used in building up the phmt. 

After the hemp is harvested it is spread out on the same 
land for retting. In this retting process nearly all of the 
soluble ingredients are washed out and returned to the soil. 
When broken in t,he field on small hand bmkes, as is still the 
common practice in Kentucky, the hurds, or central woody 
portion of the stalk, together'with most of the outer bark, are 
left in small piles and burned, returning the mineral ingredi­
ents to the soil. Where machine brakes are used the hurds 
may serve an excellent purpose as an absorbent in stock 
yards and pig pens, to be returned to the fields in barnyard 
manure. 

The mineral ingredients permanently removed from the 
farm are thus reduced to the small proportions contained in 
the fiber. These proportions, calculated in pounds per acre 
and compared with the amounts removed by other crops, are 
shown in the following table: 

Mineral ingredients removed from the 8ail by hemp, wheat, corn, and tobacco, 
calculated in pounds per acre. 1 

Ingredients. 

Lime ..•••••..•..•.•••....•••......•..•.•• 
Magnesia...... . .................•.•• 
Potash ..........•...•..................... 
SOde. .......... . 
PhosphoriC acid, .....•........•........... 
Sulphuric acid •• " ....................... . 
Chlorin ...............•..•................ 
Slliea ••••••.•...•...........•..•...••.•••. 

Total ash .........••...••........... 

Hempftber: 
In 800 

pounds. 

7.8i2 

1.128 
.008 
.096 

2.080 
.232 
.016 
.736 

13.128 

--------_._--------

Wheat: In 
20 bUllbels. 

1.63 
2.43 

5.45 
.13 

9.12 

.08 

.35 

.41 

10.60 

Tobacco, 
Corn: In including 

50 bUllbels. stain: 
In 1,000 
pounds. 

0.22 68.00 
3.61 8.67 
8.06 69.73 
6.22 6.80 

11.85 8.13 
(t) 8.40 
(S) 1.00 

.71 5.86 

30.67 176.6Ii 

I Peter, Robert. ChemlcnJ Examination of the Ash of Ilemp e.nd Buckwheat 1'18nl8. 
Kentucky Geological Survey. p. 17, 1884. 

t Not eetimated. 
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The hemp fiber analyzed was in the ordinary condition; as 
it leaves the farm. When washed with cold water, removing 
some but not all of the dirt, the ashy residue was reduced 
more than one-third, and the total earthy phosphates were 
reduced nearly one-half. The amount of plant food ac­
tually , removed from the soil by hemp is so small as to 
demand little attention in considering soil exhaustion. The 
depletion of the humus is the most important factor, but 
even in this respect hemp is easier on the land than other 
crops except clover and alfalfa. The fact that hemp is 
often grown year after year on the same land for 10 to 20 
years, with little or no' application of fertilizer and very 
little diminution in yield, is evidence that it does not exhaust 
the soil. 

ROTATION OF CROPS. 

In Kentucky, hemp is commonly grown year after year 
on the same land without rotation. It is the common 
practice in that State to sow hemp after bluegrass on land 
that has been in pasture for many years, or sometimes it is 
sown as the first crop on recently cleared timberland. It 
is then sown year after year until it ceases to be profitable 
or until conditions favor the introduction of other crops. 
On the prairie soils in eastern Nebraska and also on the 
peaty soils in northern Indiana, more uniform crops were 
obtained after the first year. On some of the farms in 
California hemp is grown in rotation with beans. Hemp is 
recommended to be grown in rotation with other farm crops 
on ordinary upland soils suited to its growth. In ordinary 
crop rotations it would take about the same place as oats. 
If retted on the same land, however, it would occupy the 
field during the ent.ire growing season, so that it would be 
impossible to sow a field crop after hemp unless it were a 
crop of rye. The growing of rye alter hemp has been 
recommended in order to prevent washing and to retain the 
soluble fertilizing elements that might otherwise be leached 
out during the winter. This recommendation, however, has 
not been put in practice sufficiently to demonstrate that it is 
of any real value. Hemp will grow well in a fertile soil after 
any crop, and it leaves the land in good condition for any 
succeeding crop. Hemp requires a plentiful supply of fer­
tilizing elements, especially nitrogen, and it is thereIore best 
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to ha,ve it succeed clover, peas, or grass sod. If it follows 
w4eat, oats, or corn, these crops should be well Iertilized 
with barnyard manure. The following crop rotations are 
suggested for hemp on fertile upland soils: 
-----,-------;---~------- ...................... --

First year. Second year. Fourth year. Fifth year. 

He1llP .. , .... " .. ·: Clover ...... Grass and pasture. 
Do ........... . Do. 

toos, or onions. 
Corn. . . .. • .. .. . . Peas or beans .. Barley or oa.ts .. , Clover. 

Hemp leaves the ground mellow and free from weeds and 
is therefore recommended to precede sugar beets, onions, 
celery, and similar crops which require hand weeding. If 
hemp is grown primarily to kill Canada thistle, quack­
grass, or similar perennial weeds, it may be grown repeatedly 
on the same land until the weeds are subdued. 

FERTILIZERS. 

Hemp requires an. abundant supply of plant food. At-' 
taining in four months a height of 6 to 12 feet and pro­
ducing a larger amount of dry vegetable matter than any 
other crop in temperate climates, it must be grown on a soil 
naturally fertile or enriched by a liberal application of f~r~ 
tilizer. In Europe and in Asia heavy applications of ferti­
lizers are used to keep the soils up to the standard for growing 
hemp, but in the United States most of the hemp is grown 
on lands the fertility of which has not been exhausted by 
centuries of cultivation. In Kentucky, where the farms are 
well stocked with horses and cattle, barnyard manure is 
used to maintain the fertility of the soils, but it is usually 
applied to other crops and not directly to hemp. In other 
States no fertilizer has been applied to soils where hemp is 
grown, except in somewhat limited experiments. 

BARNYARD MANURE.-The best single fertilizer for hemp 
is undoubtedly barnyard manure. It supplies the three im­
portant plant foods, nitrogen, potash, and phosphoric acid, 
and it also adds to the store of humus, which appears to be 
more necessary for hemp than for most other farm crops. 
If other fertilizers are used, it is well to apply barnyard 
manure also, but it should be applied to the preceding crop, 
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or at the latest, in the fall before the hemp IS sown. It,;. 
m~st be well rotted and thoroughly mixed with the soil be--' 
fore the hemp seed is sown, so as to promote a uniform 
growth of the hemp stalks. Uniformity in the SIZe ot t~el 
plants of other crops is of httle consequence, but ill hemp It 
is a matter of pnme Importance. An application of coarse 
manure in the spnng, just before sowing, is likely to result 
in more injury than benefit. The amount that may be ap­
plied profitably will vary with different soils. There i" little 
danger, however, of mducing too rank ~ growth o~ hemp onl 
upland soils, provided the plants are :m~orm,. for It must ?e 
borne in mind that stalk and not frUlt IS desIred. On soils 
deficient in humus as the result of long cultivation, the in­
creased growth of hemp may well repay for the application, 
of 15 to 20 tons of barnyard manure per acre. It would be. 
unwise to sow hemp on such soils until they had been 
heavily fertilized with barnyard manure. 

COMMERCIAL FERTILIZERs.--On worn-out soils, peaty soils, 
and possibly on some alluvial soils, commercial fertilizers 
may be used with profit in addition to barnyard manure. 
The primary effect to be desired from commercial fertilizers 
on hemp is a more rapid growth of the crop early in the season. , 
This rapid early growth usually results in a greater yield and 
better quality of fiber. The results of a series of experim~nts 
conducted at the agricultural experiment station at Lexmg­
ton, Ky., in 1889 led to the following conclusions: 1 

,(1) That hemp can be rai8ed successfully on worn bluegrass soils with the 
aid of commercial fertilizers, 

(2) That both potash and nitrogen are required to produce the best 
results. 

(3) That the effect was the same, whether muriate or sulphate was used 
to furnish potash. 

(4) That the effect was ahout the same, whether nitrate of soda or Bul-. 
phate of ammonia was used to furnish nitrogen. . 

(5) That a commercial fertilizer containing about 6 per cent of av~llabl~ 
phosphoric acid, 12 per cent of actual potash, and 4 per c~nt of nItrogen 
(mostly :in the form of nitrate of Boda or sulphate oi ammoma) would be a. 
good fertilizer for triaL 

The increased yield and improved quality of the fiber on 
the fertilized pInts compared with the yield from the check 
plat, not fertilized, in ilHlse experiments would warro.nt the 

1 Scovel, M. A. Effect of Commercial FortlUzera on Hemp, Kentucky Aerlcultural Ex­
ptrlment Station, Dullotin 27, p. 3, lRoo. 

-- ;~ 
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application of nitrogen at the rate of 160 pounds of nitrate: 
of soda or 120 pounds of sulphate of ammonia per acre, and 
potash at the rate of about 160 pounds of either sulphate or 
muriate of potash per acre. , 

On the rich alluvial soils reclaimed by dikes from the' 
Sacramento River at Courtland, CaL, Mr. John Heaney has 
found that an application of nitrate of soda at the rate of 
not more than 100 pounds per acre soon after sowing and 
again two weeks to a month later, or after the first applica­
tion has been washed down by rains, will inerease the yield 
and improve the quality of the fiber. 

LEGUMINOUS CROPS OR GREEN MANURE.-Beans gro\'\'ll 
hefore hemp and the vines returned to the land and plowed 
under have given good results in increased yield and im­
proved quality of fiber on alluvial soils at Courtland, Cal. 
Clover is sometimes plowed under in Kentucky to enrich tho 
land for hemp. It must be plowed under during the preced­
ing faU, so as to become thoroughly rotted before the hemp 
is grown. 

HEMP AS A GREEN MANURE.-In experiments with vari­
ous crops for green manure for wheat in. India, hemp was 
found to give the best results.1 In exceptionally dry sea­
sons, as in 11)08 and 1913, many fields of hemp do not grow' 
high enough to be utilized profitably for fiber production. 
They are often left until fully mature and then burned. 
Better results would doubtless be obtained if the hemp were 
plowed under as soon as it could be determined that it would 
not make 11 sufficient growth for fiber production. Mature 
hemp stalks or dry hurds should not be plowed under) because 
they rot very slowly 

DISEASES, INSECTS, AND WEEDS. 

Hemp is remarkably Cree from diseases caused by fungi. 
In one instance at Havelock, Nebr., in a low spot where 
water had stood, nearly 3 per cent of the hemp plant,s were 
dead. The roots of these dead plants Were pink in color 
and a fungous mycelium was found in them, but it was not 
in a stage of development to permit identification. The 
fungus Will' prohahly not. 1,110 primary enURO of t.he t.roublo, 
!;Iineo tho <1ell(1 plllnls worn ('on{lIlO<l t,o t.ho low pIneo and 

I Report of Cawnporo Agricultural Station. United Provinces, Indl!!., for 1008, p. 12. 
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there was no recurrence of the disease on hemp growp. in 
the same field the following year. 
, A fungus described under the name Dendrop1wma mar­
conii Cav. was observed on hemp in northern Italy in 1887,1 
This fungus attacked the plants after they were mature 
enough to harvest for fiber. Its progress over the plant 
attacked and also the distribution of the inCection over the 
field were described as very rapid, but if the disease. is 
discovered at its inception and the crop promptly har~ 
vested it causes very litt Ie damage. 

In the fall of 1913 a disease was observed on seed hemp 
grown by the Department of Agriculture at Washington. 
(PI. XLIII, fig. 2.) It did not appear until after ,the stage of 
full flowering of the staminate plants and therefore after the 
stage for harvesting for fiber. A severe hailstorm had 
bruised the plants and broken the bark, doubtless making 
them more susceptible to the disease. The first symptoms 
noted in each plant attacked were wilted leaves near the 
'ends of branches above the middle or the plant, accompanied 
by an area 'of discolored bark on the main stalk below the 
base of each diseased branch. In warm, moist weather 
the disease spread rapidly, killing a plant 10 feet high in 
. five days and also infesting other plants. It was observed 
only on pistillate plants, but the last late-maturing st.aminate 
plants left in the plat alter thinning the earlier ones were 
cut soon after the disease was discovered'.' 

In a few instances insects boring in the stems have killed 
some plants, but the injury caused in this manner is too 
small to be regarded as really troublesome. 

Cutworms have caused some damage in t.he late-sown 
hemp in land plowed in the spring, but there is practically 

. no danger from this source in hemp sown at the propel' 
season and in fall-plowed land well harrowed before sowing. 

A Chilean dodder (Ouscuta race1TWsa) troublesome on 
alfalfa in northern California was found on the hemp at 
Gridley, Cal., in 1903. Although it was abundant in some 
parts of the field at about the time the hemp Was ready for 
harvest, it did not cause any,serious injury. 

1 Cavara, Fridiano. Appunti di PatoJogia Vegetal. AUI dell' Instltuto Botanlco dell' 
Unlversita. dl Pavia, g, 2, v, I, p, 425, 1888, . 

I This fungus was not in a stage permitting IdentlftcaUon, but cultures for further study 
were Jnade in the Laboratory of Plant Pathology. 
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Black bindweed (Polygonum convolwlus) and wild morning­
glory (Oonvol'lJUl'US sepium) sometimes cause trouble in low, 
rich land by climbing up the plants and binding them 
together. 

The only really serious enemy to hemp is branched broom 
rape (Orobanche ra1TWsa). (PI. XLIII, fig. 3.) This is a weed 
6 to 15 inches high, with small, brownish yellow, scaleIike 
leaves and rather dull purple flowers. The entire plant is 
covered with sticky glands which catch the dust and give' it 
a dirty appearance. Its roots are parasitic on the roots of 
'hemp. It is also parasitic on tobacco and tomato roots.1 

Branched .broom rape is troublesome in Europe and the 
United States, but is not known in Asia. Its seeds are very 
small, about the size of tobacco seed, and they stick to the 
gummy calyx surrounding the hemp seed when the seed­
hemp plants are permitted to fall on the ground in harvest­
ing. There is still niore opportunity for them to come in 
contact with the seed of hemp grown for fiber. The broom 
rape is doubtless distributed more by means of lint seed 
(seed from over'ripe fiber hemp) than by any other means. 
When broom rape becomes abundant it often kills a large 
proportion of the hemp plants before they reach maturity . 
As It precaution it is well to sow only well-cleaned seed from 
cultivated hemp and insist on a guaranty·of no lint seed. If 
the land becomes infested, crops other than hemp, tobacco, 
tomatoes, or potatoes should be grown for a period of at 
least seven years. The seeds retain their vitality several 
years.' . 

HEMP-SEED PRODUCTION. 

All of the hemp seed used in the United States for the 
production of hemp for fiber is produced in Kentucky . 
Nearly all of it is obtained from plants cultivated especially 
for seed production and not for fiber. The plants cultivated 
for seed for the fiber crop are of the fiber-producing type and 
not the type commonly obtained in bird-seed hemp. Old 
stocks of hemp seed of low vitality are often sold for bird 
seed, but much of the hemp seed sold by seadsmen or dealers 
in bird supplies is of the densely branching Smyrna type. 

1 Garman, ll. The Broom-Rape of Hemp and Tobacco. Kentucky Agricultural Experl· 
ment Station, Bullelln 24, p. 16, 1890 . 

• Garman, H. The Broom.Rapes. Kentucky Agricultural ExperUnt'nt Station, Bulletin 
105, p. 14, 1903. 
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LINT SEED. 

In some instances seed is saved from hemp grown for fibei 
but permitted to get overripe before cutting. This is known 
as lint seed. It is generally regarded as inferior to seed from 
cultivated plants. A good crop is sometimes obtained from 
lint seed, but it is of ton lacking in vigor as well as germinative 
vitality, and it is rare that good crops are obtained from lint 
seed of the second or third generation. 

CULTIVATED SEED. 

N early all of the cultivated seed is grown in .the valley 
of the Kentucky- River and along the creeks tributary to 
this river for a distance of about 50 miles above High Bridge. 
The river through this region flows in a deep gorge about 
150 feet below the general level of the land. The sides of 
this valley are steep, with limestone outcropping, and in 
some places perpendicular ledges of lime rock in level str.ata. 
(pI. XLII, fig. 3.) The river, which overflows every spring, 
almost covering the valley between the rocky walls, forms 
alluvial deposits from a few rods to half a mile in width. The 
seed hemp is grown on these inundated areas, and especially 
along the creeks, where the water from the river backs up, 
leaving a richer deposit of silt than along the banks of the 
river proper, where the deposited soils are more sandy. 
There is a longer season free from frost in these deep valleys 
than on the adjacent highlands. Instead of having earlier 
frosts in the fall, as may be usually expected in lowlands, 
the valley is filled with fog on still nights, thus preventing 
damage from frost. For the production of hemp seed a 
rich, alluvial soil containing a plentiful supply of lime and 
also a plentiful supply of moisture throughout the growing 
season is necessary. The crop also requires a long season 
for development. The young seedlings will endure light 
frosts without injury, but a frost before harvest will nearly. 
ruin the crop. A period of dry weather is necessary after 
the harvest in order to beat out and clean the seeds. 

PREPARATION OF LAND. 

The land is plowed as soon as possible after the spring 
floods, which usually occur in February and early in March. 
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After harrowing, it is marked in checks about 4 or 5 feet 
each way. Hemp cultivated for seed production must have 
room to develop branches. (PI. XL, fig. 1.) 

PLANTING. 

The seed is planted between the 20th of March and the 
last of April-usually earlier than the seed is sown for the pro­
?ucti?n of fiber. It is, usually planted by hand, 5 to 7 seeds 
m a hill, and covered ;vtth a hoe. In some instances planters 
are used, somewhat like those used for planting corn, and on 
s?mc farms seeders are used which plant 1 or 2 drills at a 
time 4. or 5 feet apart. When planted in drills it is usually 
necessary to thin out the plants afterwards. One or two 
quarts of seed are sufficient to plant an acre. Less than 
one quart would be sufficient if all the plants were allowed 
to grow. 

CULTIVATION. 

On the best farms the crop is cultivated four times­
twice rather deep and twice with cultivators with fine teeth 
merely stirring the surf~ce. When the first flowers are pro~ 
duced, so that the stammate plants may be recognized all 
of these plants are cut out except about one per sq~are 
rod. These will produce sufficient pollen to fertili;>;e the 
flowers on the pistillate, or seed-bearing plants and the 
removal of the others will give more room for th~ develop­
ment of the seed-bearing plants. 

HARVEST. 

The seed-bearing plants are allowed to remain until fully 
mature, or as !ong as possiblo without injury from frost. 
They are cut Wlth corn knives, usually during the first half 
of October, leaving the stubble 10 to 20 inches high. The 
pla~ts are set up in loose shocks around one or two plants 
whlch have been left standing. The shocks are usually 
bound near the top with binder twine. They are left in this 
manner for two or three weeks, until thoroughly dry. (PI, 
XLIII, fig. 1.) 

COLLEOTING THE SEED. 

When the seed hemp is thoroughly dry, men (usuaUy in 
gangs of five or six, with tarpaulins about 20 feet square) go 
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into the field. One man with an ax· cuts off the hemp 
stubble between four shoe.ks and clears a space large enough 
to spread the tarpaulin. The other men pick up an entire 
shock and throw it on the tarpaulin. They then beat off 
the seeds with stieks about 5 feet long and 1! inches in 
diameter. (PI. XLIV, fig. I.) When the seed has been beaten 
off from one side of the shock the men turn it over by means 
of the sticks, and after beating off all of the seed they pick 
up with the sticks the stalks in one bunch and throw them 
off the canvas, and then treat liinother shock in the same 
manner. They will beat off the setld from four shocks in 
15 to 20 minutes, securing 2 or 3 pecks of seed from each 
shock. While this seems a rather crude way of collecting 
the seed, it is doubtless the most economical a.nd practical 
method that may be devised. The seed falls so readily 
from the dry hemp stalks that it would be impossible to 
move them without a very great loss. Furthermore, it 
would be very difficult to handle plants 10 to 14 feet high, 
with rigid branches 3 to 6 feet in length, so as to feed them 
to any kind of thrashing machine; 

CLEANING THE SEED. 

The seed and chaff which have been beaten on the tar­
paulin are sometimes beaten or tramped to brea.k up the 
coarser bunches and stalks, and in some insta.nces they are 
rubbed through coarse sieves in order to reduce them 
enough to be pu t through a fanning mill. The seed is then 
partly cleaned by a fanning mill in the field and afterwards 
run once or twice through another mill with finer sieves and 
better adjustments of fans. Even aloor this treatment it is 
usually put through a seed-cleaning machine by the dealers. 
There has recently been introduced on some of the best 
seed-hemp farms a kind of homemade thrashing machine, 
consisting essentially of a feeding device, cylinder, and con­
caves, attached to a rather large fanning mill, all being driven 
by a gasoline engine. (PI. XLIV, fig. 2.) The hemp seed 
is fed to this machine just as it comes from the tarpaulin 
after beating off from the shock. It combines the process 
of breaking up the chaff into finer pieces and the work of 
fanning the seed in the field, and it performs this work more 
effectively and more rapidly. 

Yearbook U. S. De-pt. of Agricu!tufn, 1913. PLATE XLIV. 

COLLECTING SEED AND RETTING STALKS. 

Fig. I.-Heating orr ~:Nl from on ell I hr shork ofser,} hcnlJ). l'i~. 2.-lJOlllclllodc lWlllp sred· 
clratilflj.! marilinf'. J'I~. ~~.~Hpr('a<litl~ fihf'r lWlllp for trUing. 
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CUTTING HEMP. 

Fig. I.-Cutting hemp hy 1)'lIld, ahout.lhrec·fo,urtl.IS acre per duy. ;Filt. 2.- ~{'lf'Take reaper, 
mostly used; cuts about four acre, per day. J< ,g. 3.-Mowmg machme wHh Larto Lend over 
hemp; cuts about six arres per day. 

Yearbook U 5 Dept. (l~ Agncu;ture, 1913, PLATE XLVI. 

BREAKING HEMP. 

Fig. I.-The hand hrake. cleans nbout 100 pounds of fiher per dny. Fig. 2.-8hock of hemp, 
tied in hundles for stacking. 1-'i)(, :t-)fncilinc hrnkc wbioh II ... , l'reduced 11,1100 pounds of 
fiber in ooe day. }'ig. 4.-Mnchme brake which separates and cleans the tow lind the lino 
fiber at the same time. 
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YIELD. 

Under favorable conditions the yield of hemp seed ranges 
from 12 to 25 bushels per acre. From 16 to 18 bushels are 
regarded as a fair average yield. 

COST OF SEED PRODUCTION. 

The hemp-seed growers state that it costs about $2.50 
per bushel to produce hemp seed, counting the annual rental 
of the land at about $10 per acre. 'ITith the introduction 
of improved mnchincry for cleaning the hemp this cost may 
be somewhat roduced, since it is estimated that with tho ordi­
nary methods of rubbing the seed through sieves or beating 
it to reduce the chaff to fmerpieces the cost from beating it 
off the shock to delivering it at the market is about 50 cents 
per bushel. These estimates of cost aro based on wages at 
$1.25 per day. • 

PRICES. 

The price of hemp seed, as sold by the farmer during the 
past 10 years, has ranged from $2.50 to $5 per bushel. The 
average farm price during this period has been not far from 
$3 per bushel. Hemp seed is sold by weight, a bushel 
weighing 44 pounds. 

CULTIVATION FOR FIBER. 

PREPARATION OF THE LAND. 

Fall plowing on most soils is generally regarded as best 
for hemp, since the action of the frost in winter helps to 
disintegrate the particles of soil, making it more uniform in 
character. In practice, hemp land is plowea. at any time 
from October to late seeding time in May, but hemp should 
never be sown on spring-plowed sod. The land should be 
plowed 8 or 9 inches in order to give a deep seed bed and 
opportunity for root development. Plowing either around 
the field or from the center is recommended, since back fur­
rows' and dead furrows will result in uneven moisture condi­
tions and more uneven hemp. 'Before sowing, the land is 
harrowed to make a mellow seed bed and uniform level sur­
face. Sometimes this harrowing is omitted, especially 
WhOll hemp is blTown 011 stubble blTouml plowed just bofore 
seeding. Harrowing or leveling in some manner is recom-

2i300o-VRIt 1913-21 
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mended at all times, in order to secure conditions for cover­
ing the seed at a uniform depth and also to facilitate close 
cutting at harvest time. 

SEEDING. 

METHODS OF SEEDING. 

Hemp seed should bo sown as uniformly as possible all 
over the ground and eovcrod as nearly as possible at a uni­
form depth of about three-fourths of an ineh, or as deep as 
2 inehes in light soils. Ordinary grain drills usually plant 
the seod too deoply and in drills too far apart for the best 
results. Uniform distribution is sometimes secured by drill­
ing in both directions. This double working, espeeially with 
a disk· drill, leaves tho land in good condition. Ordinary 
grain drins do not have a feed indicator for hemp seed, but 
they may be readily calibrated, and this should be done be­
fore running the risk of sowing too much or too little. Fill 
the seed box wi.th hemp seed, spread a canvas under the 
feeding tubes, set tho indicator at a little less than one-half 
bushel per acre for wheat, and· turn the drivewheel as many 
times as it would turn in sowing one-tenth aere; then weigh 
the seed that has fallon on the canvas. If the land is to be 
drilled in both diroetions, one-half bushel each way, the drill 
should feed 2.2 pounds for one-tenth acre. One method 
giving good rosul ts is to remove the lower sections of the 
feeding tubes on grain drills and place a flat board so that the 
hemp seed falling against it will be more evenly distributed, 
the seed being covered either by the shoes of the drill or by 
a light harrow. Good results are obtained with disk drills, 
roller press. drills, and also with the end-gate broadeast 
seeder. Driils made especially for sowing hemp seed are now 
on the market, and they are superseding all other methods 
of sowing hemp seed in Kentucky. Rolling after seeding is 
advised, in order to pack the soil about the seed and to se­
cure a smooth surface for cutting, but rolling is not recom-· 
mended for soils where it is known to have an injurious 
effect. 

AMOUNT OF SEED. 

Hemp is sown fit tho rate of about 3 peeks (33 pounds) 
per nere. On especially rich soil I! bushels may be sown 
with good results, and on poor land that will not support a 

t.' .. 
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dense, heavy crop a smaller amount is recommended. II 
conditions are favorable .and the seed gel'lIlinates 98 to 100 
per cent, 3 pec~ are usually sufficient. 

When kl'pt dry, hemp seed retains its germinative vitality 
well for at least three or four years, but different lots have 
been found to vary from 35 to 100 per cent, and it is always 
well to test tho seed before sowing. 

TIME OF SEEDING. 

In Kentucky, hemp seed is sown from the last of March to 
the last of May. The best results are usually obtained from 
April seeding. Later see dings may be successful when there 
is a plentiful rainfall in June. In N obraska, hemp seed was 
sown in April, May, or somotimes as lata as June. In Cali­
fornia it is sown in February or March; in Indiana and Wis­
consin, in May. In general, the best time for sowing hemp 
seed is just before the time for sowing oats in any given 
locality. 

After the seed is sown, the hemp crop requires no further 
care or attention until the time of harvest. 

HARVEST. 

TIME. 

In California, hemp is cut Inte in July or in August; in 
Kentucky, Indiana, and Wisconsin it is c:ut in September. 
The hemp should be cut when the staminate plants are in 
full flower and. tho pollen is flying. If cut earlier, the fiber 
will be finer and softer but also weaker and less in quantity. 
If permitted to become overripe, the fiber will be 'Coarse, 
harsh, and less pliable, and it ",.ill be impossible to ret the 
stalks properly. 

METHODS OF HARVESTING. 

HARVESTING BY HAND. 

In Kentucky, a small portion of the hemp crop is still 
cut by hnnd with a reaping knife or hemp hook. (PI. XL V, 
fig. 1.) This knife is somewhat similar to a long-handled 
corn cutter. The man cutting the hemp pulls an armful of 
stalks townrd him with his left arm and cuts them off as nC'ar 
tho base as possihle by drawing tho knifo close to the ground; 
he then lays the stalks on the ground in a smooth, even row, 

, 
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with the butts toward him, that is, toward the uncut hemp. 
:An experienced hmld will cut with a reaping knife about three­
fourths of an acre a day. The hemp stalks. are allowed to 
lie on the ground until dry, when they are raked up by hand 
and set up in shocks until time to spread for retting. 

HARVESTING WITH REAPERS. 

Sweep-rake reapers arc being used in increasing numbers 
for harvesting hemp in Kentucky and in all other localities 
where hemp is raised. (PI. XLV, fig. 2.) While not entirely 
satisfactory, they are being improved and strengthened so 
as to be better adapted for heavy work. Three llHm, ono to 
grind sections, one to drive, and one to attend to the machine, 
and four strong horses or mules are required in cutting hemp 
with a reaper. Under favorable conditions, from 5 to 7 
acres per day can be cut in this manner. This more rapid 
work makes it possible to harvest the crop more nearly at the 
proper time. The stalks, after curing in the gavel, are set 
up in shocks, usually without binding into bundles unless 
they are to be stacked. 

HARVESTING WITH MOWING MACHINES. 

.In some places hemp is cut with ordinary mowing ma~ 
chines. (PI. XLV, fig. ~.) A horizontal bar nearly parallel 
with the cutting bar, the outer end projecting slightly for­
ward, is attached to an upright fastened to the tongue of the 
machine. This bar is about 4 feet ahove the cutting bar and 
about 20 inches to the front. It bends the hemp stalks over 
in the .... direction the, machine is going. The stalks are more 
easily cut when thus bent away from the knives and, further­
more, the bases snap back of the cutting bllr and never drop 
through between the guards to be cut a second time, as they 
often do when cut standing erect. With a 5!-foot mo,\\-;ng 
machine thus equipped, one man and one team of two horses 
will cut 6 to 8 acres per day. The work is regarded as about 
equal to cutting a heavy crop of clover. The hemp thus cut 
all talls in the direction the maehine is going, the tops over­
lapping the butts of the stalks. The ordinary track clearer 
at the end of the bar clears a path, so that the stalks are not 
materially injured either by the horses or the wheels of the 
machine at the next round. 
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. The hemp stalks are then left where they fall until retted, 
or in places where the crop is heavy the stalks are turned 
once or twice to secure uniform curing and retting. When 
sufficiently retted the stalks are raked up with a 2..:horse hay­
rake, going crosswise of the swaths, and then drawn, like 
hay, to the machine brake. This is the most inexpensive 
method for handling the crop. It is impossible to make clean, 
long, straight fiber from stalks handled in this manner, and 
it is not recommended where better methods are practicable. 
It is worthy of more extended use, however, for handling 
short and irregular hemp, and hundreds of acres of hemp now 
burned in Kentucky because it is too short to be treated in 
the regular manner might be handled with profit by this 
method. There may be nearly as much profit in 3,-cent 
fiber produced at a cost of 2 cents per pound as in 5-cent 
fiber produced at a cost of 3 cents, provided the land rent is 
not too large an item of cost. 

NE~:J) FOR IMPROVEMENT IN ltEMP HARVESTERS. 

The most satisfactory hemp-harvesting machines now in 
use are the self-rake reapers, made especially for this pur­
pose. They are just about as satisfactory for hemp now as 
the similar machines for wheat and oats were 80 years ago, 
More efficient harvesting machinery is needed to bring the 
handling of this crop up to present methods in harvesting 
corn or small grain. A machine is needed which will eut the 
stalks close to the ground, deliver them straight and not 
hruised or broken, with the butts even, and bound in bundles 
about 8 inches in diameter. A modified form of the upright 
corn binder, arranged to cut a swath about 4 feet wide, is sug­
gested. Modified forms of grain binders have been tried, 
but with rather unsatisfactory results. Green hemp 8 to 14 
feet high can not be handled successfully by grain binders; 
furthermore, the reel breaks or damages a large proportion of 
the hemp. The tough, fibrous stalks, some of whkh may be 
an inch in diameter, are more difficult to cut than grain and 
therefore require sharp knives with a high motion. 

A hemp-reaping machine is 8011'10 u('cdcd that will cut. tho 
hemp and lay it down in an even swath, as grain is laid with a 
cradle. The butts should all be.in one direction, and the 
swath should be far enough from the cut hemp so as not to 
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be in the way at the next round. A machine of this type 
may be used where it is desired to ret the hemp in the fall, 
immediately after cutting. It might be used for late crops 
in Kentucky, or generally for hemp farther north, where 
there is little danger of "sunburn" after the hemp is har­
vested. 

STACKING. 

Hemp stalks which are to be stacked are bound in bundles 
about, 10 inches in diameter, with small hemp plants for 
bands, before being placed in shocks. (PI. XLVI, fig. 2.) 
They are allowed to stand in the shock from 10 to 15 days, 
or a sufficient length of time to avoid danger of heating in 
the stack. rhe bundles are hauled from the shocks to the 
stacks in rather smaU loads of half a ton or less on a low 
rack or sled. Three men with a team and low wagon to haul 
the stalks can put up two hemp stacks of about 8 tons each 
in a day. 

A hemp s~ack must be built to shed water. It is started 
much like a grain stack with a shock, around which the bun­
dles are placed in tiers, with the butts sloping downward and 
outward. The stack is kept higher in the center and each 
succeeding outer tier projects slightly to a height of 5 or 6 
feet, when another shock is built in the center, around which 
the bundles are careful1y placed to shed water and the peak 
capped with all upright bundle: A well-built stack may be 
kept four or five years without injury. 

Hemp which has been stacked rets more quickly and more 
evenly, the fiber is usually of better quality, and the yield 
of fiber is usually greater than from hemp ret ted directly 
from t.he shock. Hemp is stacked before, retting, but not 
after ratting in Kentucky. Stacking ret ted hemp stalks for 
storage before breaking is not recommended in climates 
where there is danger of gathering moisture. Retted stalks 
may be stored in sheds where they will be kept dry. 

CARE IN HANDLING. 

Hemp stalks must bo kept straight, unbroken, and with 
the butts even. Thpy must be handled with greater care 
than is commonly cxnreised in handling grain crops. When 
a bunch of loose stalks is P!cked up at any stage of the opera­
tion, it is chucked down on the butts to make them even. 
The loose stalks, or bundles, are handled by hand and not 
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with pitchforks. The only tool used in handling the stalks 
is a hook or rake, in gathering them up from the swath. 

RETTING. 

Retting is a process in which the gums surrounding the 
fibers and binding them together are partly dissolved and 
removed. 'It permits the fiber to be separated from the 
woody inner portion of the stalk and from the thin outer bark, 
and it also removes soluble materials which would cause rapid 
decomposition if left with the fiber. Two methods of retting 
firc practiced commercially, viz, dew retting and water retting. 

DEW RETTING. 

In this country dew retting is practiced almost exclusively. 
The bemp is spread on the ground in thin, even rows, so that 
it will all be uniformly exposed to the weather. In spreading 
hemp the workman takes an armful of stalks and, walking 
backward, slides them sidewise from his knee, so that the butts 
are all even in one direction and the layer is not more than 
three stalks in thickness. (PI. XLIV, fig. 3.) This work is 
usually paid for at the rate of $1 per acre, and experienced 
hands will average more than 1 acre per day. The hemp is 
left on the ground from four weeks to four months. Warm, 
moist weather promotes the retting process, and cold or dry 
weather retards it. Hemp rets .. apidly if spread during early 
fall, provided there are rains, but it is likely to be less uniform 
than if retted during the colder months. It should not be 
spread early enough to be exposed to the sun in hot, dry 
weather. Alternate freezing and thawing or light snows 
melting on the hemp give most desirable results in retting. 
Slender stalks one-fourth inch in diameter or less ret more 
slowly than coarse stalks, and such stalks are usually not 
overretted if left on the ground all 'winter. Hemp rets well 
in young wheat or rye, which hold the moisture about the 
stalks. In Kentucky most of the hemp is spread during 
December. A protracted January thaw with compara­
tively warm rainy weather occasionally results in overret­
ting. While this does not destroy the crop, it woakens the 
fiber and oauses much loss. When rotted Bufficiontly, so 
that the fiber can be easily separated from the hurds, or 
woody portion, the stalks are raked up and set up in shOC'ks, 
care being exercised to keep them strltight and with the 
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butts even. They are not bound in bundles, but a band 
is sometimes put around the shock near the top. The work 
of taking up the stalks after retting is usually done by piece­
work at the rate of $1 per acre. 

WATER RETTING. 

Water retting is practiced in Italy, France, Belgium, Ger­
many, Japan, and China, and in some localities in Russia. 
It consists in immersing the hemp stalks in water in streams 
ponds, or artificial tanks. In Italy'. where the whitest and 
softest hemp fiber is produced, the stalks are placed in tanks 
of soft 'Water for a few days, then taken out and dried, and 
returned to the tanks for a second retting. Usually the 
stalks remain in the water first about eight days and the sec­
ond time a littlelonger. 

In either dew'retting or water retting the process is com­
plete when the bark, including the fiber, readily separates 
from the stalks. The solution of the gums is accomplished 
chiefly by certain bacteria. If the retting process is allowed 
to go too iar, other bacteria attack the fiber. The develop­
ment of these different bacteria depends to a large extent upon 
the temperature. Processes have been devised for placing 
pure cultures of specific bacteria in the rettingtanks and 
then keeping the temperature and air supply at the best for 
th~ir. development.! Theso methods, which seem to give 
promIse of success, have not been adopted in commercial 
work. 

CHEMICAL RETTING. 

Many processes for retting or for combined retting and 
bleaching with chemicals have been devised, but none of 
them have given sufficiently good results to warrant .their 
introduction on a commercial scale. In most of the chemical 
retting processes it has been found difficult to secure a soft 
lustrous fiber, like that produced by dew or water retting, 0; 
completely to remove the chemicals so that the fiber will not 
continue to deteriorate owing to their injurious action. 

One of the most serious difficulties in hemp cultivation at 
the present time is the lack of a satisfactory method of ret­
ting that may be relied upon to give uniform results without 
injury to the fiber. An excellent crop of hemp stalks, capa-

1 Rossi, Giacomo. Macera"ione della Canapa. Annall della Regia Seuola Superiore dl 
Agrieultura dl Portle!, 8.2, v. 7, p. 1-148, 1907. 
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ble of yielding more than $50 worth of fiber per acre, may be 
practically ruined by unsuitable weather conditions while 
retting. Water retting, although less dependent on weather 
conditions than dew retting, has not thus far given profitable 
results in this country.. The noorest approach to commer­
cial success with water retting in recent years in America was 
attained in 1906 at Northfield, Minn., where, after several 
year~ of experimental work, good fiber, similar to Italian 
hemp in quality, was produced from hemp retted in water 
in large cement tanks. The water was kept in circulation 
and at the desired temperature by a modification of the 
Deswarte-Loppens system. 

STEAMING. 

In Japan, where some of the best hemp fiber is produced, 
three methods of retting are employed-dew retting, water 
retting, and steaming, the last giving the best results. 
Bundles of hemp stalks are first immersed in water one or 
two days to become thoroughly wet. They are then secured 
vertically in a long conical box open at the bottom and top. 
The box thus filled with wet stalks is raised by means of a 
derrick and swung over a pile of heated stones on which 
water is dashed to produce steam. Steaming about three 
hours is sufficient. The fiber is then stripped off by hand 
find scraped, to rempve the outer bark. The fiber thus pre­
pared is very strong, but less flexible than that prepared by 
dew retting or water retting. 

BREAKING. 

Breaking is a process by means of which the inner, woody 
shell is broken in pieces and removed, leaving the clean, long, 
straight fiber. Strictly speaking, the breaking process 
merely breaks in pieces the woody portions, while their 
removal is a second operation properly called scutching. In 
Italy and in somo other parts of Europe the stalks fire 
broken by one machine, or device, and afterwards scutched 
by -another. In this country the two are usually combined 
in one operation. 

llANO BRAKES. 

Hand brakes (PI. XLVI, fig. 1), with little change or modifi­
cation have been in use for many generations, and even yet , . 
more than three-fourths of the hemp fiber produced ill 

. . 
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Kentucky is broken out on the hand brake. This simple 
device consists of three boards about 5 feet long set edgewise, 
wider apart at one end than the other and with the upper 
edges somewhat sharpened. Above this a framework, with 
two boards sharpened on the lower edges, is hinged near the 
wide end of the lower frame, so that when worked up and 
down by means of the handle along the back these llpper 
boards pass midway in the spaces between the lower ones. 
A carpenter or wagon maker can easily make one of these 
hand brakes, and they are sold in Kentucky for about $5. 

.The operator takes an armful of hemp under his left arm, 
places the butts across the wide end of the brake near the 
hinged upper part, which is raised with his right hand, and 
crunches the upper part down, breaking the stalks. This 
operation is repeated several times, moving the stalks along 
toward the narrow end so as to break the shorter pieces, 
and when the hemp appears pretty well broken the operator 
takes the armful in both hands and whips it across the brake 
to remove the loosened hurds. He then reverses the bundle 
and breaks the tops and cleans the fiber in the same manner. 

The usual charge for breaking hemp on the hand brake 
in this manner is 1 cent to 1 t cents per pound. There are 
records of 400 pounds being broken by one man in a day, 

. but the average day's work, counting six days in a week 
~s rarely more than 75 pounds. In a good crop, therefore;' 
It would require 10 to 15 days for one man to break an acre-of 
hemp. The work requires skill, strength, and endurance, 
and for many years there has been increasing difficulty in 
securing laborers for it. It is plainly evident that the 
hemp industry can not increase in this country unless 
some method is used for preparing the fiber requiring less 
hand labor than the hand brake. 

MACHINE BRAKES. 

Several years ago a brake was built at Rantoul; Ill., for 
breaking and cleaning the fiber rapidly, but producing tow or 
tangled fiber instead of clean, straight, line fiber, such as is 
obtained by the hand brake. This machine consisted essen­
tiallyof a Beries of fluted rollors followed by asorics of boating 
wheels. Machines designed after this type, but improved 
in many respects, have been in use several years at Havelock, 
Nebr., and first at Gridley, then at Courtland and Rio Vista, 

~·JalJ&l_ ?'l}f?;···,.:·_._--
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Cal. These machines have sufficient capacity and are oper­
ated at comparatively small cost, the hurds furnishing more 
than sufficient fuel for the steam power required, but the 
condition of the fiber produced is not satisfactory for high­
class twines and it commands a lower price than clean, long, 
straight fiber. 

The Sanford-Mallory flax brake, consisting essentially of 
five fluted rollers with an interrupted motion, producing a rub­
bing effect, has been used to a limited extent for breaking 
hemp. This machine, as ordinarily made for breaking flax, 
is too light and its capacity is insufficient for the work of 
breaking hemp. 

A portable machine brake (PI. XLVI, fig. 4) has been used 
successfully in Kentucky during the past two years. It 
has a series of crushing and breaking rollers, beating and 
scutching devices, and a novel application of suction to aid 
in separating hurds and tow. The stalks are fed endwise. 
The long fiber, scutched and clean, leaves the machine at 
one point, the tow, nearly clean, at another, and the hurds, 
entirely free from fiber, at another. It has a capacity of 
about 1 ton of clean fiber per day. 

Another portable machine brake has been in use in Cali­
fornia during the past two years, chiefly breaking hemp that 
has been thoroughly air dried but not retted. This hemp, 
grown with irrigation, becomes dry enough in that arid cli­
mate to break well, but this method is not practicable in 
humid climates without artificial drying. The stalks, fed 
endwise, pass first through a series of fluted or grooved 
rollers and then through a pair of beating wheels, removing 
most of the hurds, and the fiber, passing between three pairs 
of moving scutching aprons, each pair followed by rollers, 
finally leaves the machine in a kind of continuous lap folded 
back and forth in the baling box. 

A larger machine (PI. XLVI, fig. 3), having the greatest 
capacity and turning out the cleanest and most uniform 
fiber of any of the brakes thus far brought out, has been used 
to a: limited extent during the past eight years in Kentucky, 
California, Indiana, and Wisconsin. This machine weighs 
about 7 tonA, but it is mounted on whoels and is drawn about, 
by a traction farm engine, which also furnishes power for 
operating it. The stalks are fed sidewise in a continuous 
layer 1 to 3 inches thick, and carried along so that the ends, 
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forced through slits, are broken and scutched simultaneously 
by converging revolving cylinders about 12 and 16 feet long. 
One cylinder, extending beyond the end of,the other, cleans 
the middlo portion of the stalks, the grasping mechanism 
carrying them forward being shifted to the fiber cleaned by 
the shorter cylinder. 'fho cylinders break the stalks and 
scutch the fiber on the under side of the layer as it is carried 
along, and the loosened hurds on the upper side are scutched 
by two large beating wheels just as it leaves the machine. 
The fiber leaves the machine sidewise, thoroughly cleaned and 
ready to be twisted into heads and packed in bales. This 
machine with a full crew of 15 men, including men to haul 
stalks from the field and others to tie up the fiber for baling, 
has a capacity of 1,000 pounds of clean, straight fiber of 
good hemp per hour. The tow is thrown out with the hurda, 
and until recent improvements it has produced too large a 
percentage of tow. It does good work with hemp retted 
somewhat less than is necessary for the hand brake, and it 
turns out more uniform and cleaner fiber. For good work it 
requires, as do aU the machines and also the hand brakes, 
that the.hemp stalks be dry. If the atmosphere is dry at the 
time of breaking, the hemp may be broken dirE!otly from the 
shocks in the field, but in regions with a moist atmosphere, 
or with much rainy weather, it would be best to store the 
stalks in sheds or under cover, and with a stationary"'plant it , 
might be economical to dry them artificially, using the hurds 
for fuel. Extreme caro must be exercised in artificial drying, 
however, to avoid injury to the fibf'r. 

IMPROVEMENT NEEDED IN HEMP-BREAKING MACIDNES. 

While hemp-breaking machines have now reached a degree 
of perfection at which they are successfully replacing the 
hand brakes, as the thrushing machines half a century ago 
began replacing the flail, there is still room for improvement. 
This needed improvemont may be expected as soon as homp 
is grown more extensively, so as to make a sufficient demand 
for .macninery to induce manufacturers to invest capital in 
this hne. For small and scattered crops a comparatively 
light, portable machine is desirable, requiring not more than . 
10 horsepower and not more than foul' or five laborers of 
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average skill for its operation. It should prepare the fiber 
clean and straight, 'ready to be tied in hanks for baling, and 
should have a capacity of at least 1,000 pounds of clean fiber 
per day. For localities where hemp is grown more abun­
dantly, so as to furnish a large supply of stalks within short 
hauling distance, a larger machine operated in a stationary 
central plant by a crew of men trained to their respective 
dutie~, like workers in a textile mill, wlU doubtless be found 
more economical. Artificial retting and drying may also be 
used to good advantage in a central plant. . 

The hemp growers of Europe have adopted machine brakes 
more readily than the farmers in this country, and the hemp 
industry in Europe is most flourishing and most profitable 
where the machines are used. Most of the hemp in northern 
Italy is broken and scutched by portable machines. Machines 
are also used in Hungary, and the machine-scutched hemp 
of Hungary is regularly quoted at $10 to $15 per ton higher 
than that prepared by ~and. These European machines may 
not be adapted to American conditions, but, together with 
American machines which are doing successful work, they 
sufficiently contradict the frequent assertion of hemp growers 
and dealers that "no machine can ever equal the hand 
brake." -

SORTING. 

On many hemp plantations the stalks are roughly sorted 
before breaking, so that the longer or better fiber will be 
kept separate. The work of sorting can usually be done 
best at this point, short stalks from one portion of a field 
being kept separate from the longer stalks of another por~ 
tion and overretted stalks from stalks with stronger fiber. 
Som:etimes the men breaking the hemp sort the fiber as it is 
broken. An expert handler of fiber will readily sort it into 
two or three grades by feeling of it as it leaves the hand brake 
or the breaking machine. It is a mistaken policy to suppose 
that the average price ",ill be higher if poor fiber is mixed 
with good. It may be safely-assumed that the purchaser 
fixing the price will pay for a mixed lot a rate more nearly 
the value of the lowest in the mixture, and he can not justly 
do otherwiso, for the fiber must be sorted later if it is to be 
used to the best advantage in the course of manuiacture. 
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PACKING FIBER FOR LOOAL MARKET. 

The long, straight fiber is put up in bundles, or heads, 4 to 
6 inches in diameter and weighing 2 to 4 pounds. (PI. XL, 
fig. 4.) The bundle of fiber is twisted and bent over, forming 
a head about one-third below the top end. It is fastened in 
this form by a few strands of the fiber itself, wound tightly 
around the neck and tucked in so that it may be readily 
unfastened without cutting or becoming tangled. Three 
ropes, each about 15 feet long, twisted by hand from the 
hemp tow, are stretched on the ground about 15 inches 
apart. The hanks of fiber are piled crosswise on these ropes 
with. the heads of the successive tiers alternating with the 
loose ends, which are tucked in so as not to become tangled. 
When the bundle thus built up is about 30 inches in diameter, 
the ropes are drawn up tightly by two men and tied. These 
bundles weigh about 200 pounds each. Most of the hemp 
leaves the farm in this form.' Hemp tow, produced from 
broken or tangled stalks and fiber beaten out in cleaning the 
long straight hemp, is packed into handmade bales in the 
same manner. 

HACKLING. 

In Kentucky, most of the hemp is sold by the farmers to 
the local dealers or hemp merchants. The hemp dealers 
have large warehouses where the fiber is stored, sorted, 
hackled, and baled. The work of hackling is rarely done on 
the farms. The rough hemp is first sorted by an expert, 
who determines which is best suited for the different grades 
to be produced. A quantity of this rough fiber, usually 112 
or 224 pounds, is weighed out to a workman, who hackles it 
by hand, one head at a time. The head is :first unfastened 
and the fiber shaken out to its full length. It is then combed 
out by drawing it across a coarse hackle, beginning near the 
top end and working successively toward the center. When 
combed a little beyond the center, the bundle of fiber is 
reversed and the butt end hackled in the same manner. 
The coarse hackle first used consists of three or four rows of 
upright steel pins about 7 inches long, one-fourth of. an inch 
thick, ind 1 inch apart. The long fiber combed out straight 
on this hackle is called "single-dressed hemp." This may 
afterwards be treated in much the same manner on a smaller 
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hackle with finer and sharper needles set closer together, 
splitting and subdividing the fibers as well as combing them 
out more smoothly. The fiber thus prepared is called 
"double-dressed hemp," and it commands the highest price 
of any hemp fiber on t};l.e ~er~can market. . 

The work of hackling IS paId for at a certam rate per 
pound for tbe amount of dressed fiber produced. ~e work­
man therefore tries to hackle and dress the fiber m such a 
manner as to produce the greatest possible amount of 
dressed fiber and least amount of tow and waste. The 
dressed fiber is carefully inspected before payment is made, 
and there are few complaints from manufacturers that 
American dressed hemp is not up to the standard. 

A large proportion of the hemp purchased b! th~ local 
dealers is sold directly to the twine and cordage mIlls .wIthout 
hackling or other handling except carefully sortmg and 
packing into bales. 

BALING. 

The bales packed for shipment are usually a~out 4 by.3 by 
2 feet. The following table gives the apprOXimate weIghts 
per bale; , 

Average weight per bale oj hemp Jor 8hipment to milZl. 

Class 01 hemp. 

Tow ........ .. 
Rough ...... " .. 
Single dressed ... 
Double dressed .. 

Pounds. 

.--
450 

500 
800 

000 
I~ ___ ._-....... -

When cleaned by machine brakes the fiber is often baled 
directly without packing it in the preliminary handmade 
bales. In this way it has sometimes escaped the process of 
careful sorting and has brought unjust criticism on ~he ma­
chines. This cause for criticism may easily be aVOIded b! 
exercising a little more care in sorting the stalks, and, if 
necessary, the cleaned fiber. 

YIELD. 

The yield of hemp fiber ranges from 400 to. ~t500. pounds 
per acre. The average yield under good condItIOns IS ab~ut 
1,000 pounds per acre, of which about three-fourths are line 
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fiber and one-fourth is tow. The yield per acre at different 
stages of -preparation may be stated as follows: 

Stalks: Pounds. 
Green, freshly cut ................. _. _. ______ .. 15,000 
Dry, as cured in shock ............ : .............. 10,000' 
Dry, after dew retting ....... _ ........... _ . _ . . . . G,ooo 

Long fiber, rough hemp .... _ .. __ . _.................. 750 
Tow ......... __ ... _ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 250 

If the 750 pounds of long fiber is hackled it will yield 
about 340 pounds of single-dressed hemp, 180 pounds shorts, 
140 pounds fine tow, and 90 pounds hurds and waste. 

The average yields in the principal hemp-producing coun­
tries of Europe, based on statements of annual average 
yields for 5 to 10 years, are as follows: 

Pounds. 
RuBBia ............................................... 358 
Hungary.. .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 504 
Italy .................................................. 622 
France._._. __ .. _ .................... _ .. _ .............. 662 

The yield is generally higher in both Europe and the 
United States in regions where machine brakes are used 
but t?is is due, in part at least, to the better crops, fa; 
machme brakes usually accompany better farming. 

COST OF HEMP-FIBER PRODUCTION. 

The operations for raising a crop of hemp are essentially 
the same as those for raising a crop of wheat or oats up to the 
time of harvest, and the implements or tools required are 
merely a plow, disk, drill or seeder, a haITow, and a roller, 
such as may be found on any well-equipped farm. Esti­
mates of the cost of these operations may therefore be based 
upon the cost of similar work for other crops with which all 
farmers arc familiar. But the operations of harvestinfl' 
retting, breaking, and baling are very different from tho;~ 
for other farm crops in this country. The actual cost will, 
of course, vary with the varying conditions on different 
farms. 

Hemp can not be economically grown in areas of less than 
50 acres in any OTIC locality so as to warrant the use of ma­
chinery for harvesting and breaking. The following general 
estimate is therefore given for what may be considered the 
smallest practical area: 
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Estimawd cost and returns/or 50 acres 0/ hemp. 
Cost: 

Plowing (in fall) 50 acres, $2 per acre" ... _ " ............. :.. . . $100 
Diaking (in spring), 50 cents per acre" .... ""......... ........ 25 
Harrowing, 30 cents per acre............ .. .. .... .............. 15 
Seed, 40 bushels, delivered, $4.50 per bushel................... 180 
So()d!!~g, 40 ('onts per acre...... .. .... . . .. .. . ......... .... ... . 20 
Rolling, 30 cents per acre.................................... 15 
Self-rake reaper for harvesting........... . . .. . . . . . . . . . . .. . . . . . 75 
Cutting with reaper, $1 per acre.............................. 50 
Picking up from gavels and shocking, $1 per acre............... 50 
Spreading for retting, $1.50 per acre........................... 75 
Picking up from retting swath and setting in shocks, $1.40 per 

aero...................................................... 70 
Breaking 50,000 pounds fiber, including use of machine brake, 

It cents per pound.,.......... .............................. 750 
Baling 125 bales (400 pounds each), including uee of baling press, 

$1.40 per bale .................................... ·········· 175 
Marketing and miscellaneous expenses......................... 150 

Total cost................ ... . .. ........ ................ 1,750 

Returns: 
Long fiber, 37,500 pounds, 6 centq pe>r pound ................... 2,250 
Tow, ]2,500 poundA, 4 cents per pound......................... 500 

Total returns ........................................... 2,750 

It is not expected that a net profit of $20 per acre, as indi­
cated in the foregoing estimate, may be realized in all cases, 
but the figures f,riven are regarded as conservative where all 
conditions are favorable. 

MARKET. 

All of the hemp produced in this country is used in Ameri­
can spinning mills, and it is not sufficient to supply one-half 
of the demand. The importations have been increasing 
slightly during the past 20 years, while there has been a 
decided increaso in values. The average declared value of 
imported hemp, includil\g all gmdcs, for the 4,817 tons 
imported in 1893, was $142.31 per ton, while in the fiscal 
year H113 the importations amounted to 7,663 tons with an 
average declared value of $193.67 per ton. Thera have been 
some fluctuations in quotations, but the general tendency 
of prices of both imported and American hemp has been 
upward, (Fig. 19.) 'fhe quotations for Kentucky rough 
prime, since October, 1912, have been the highest recorded 
for this stnndard grade. Furthermo)'o, the increltsing 

2i300'-YUK 1913-22 
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demand for this fiber, together with the scarcity of com­
peting fibers in the world's markets, indicates a continuation 
of prices at high levels. . 

EFFEOT ()F TARIFF. 

So far ft.S can be determined from records of importations 
and prices since 1880, the earliest available statistics, the 
changes in the rate of import duty on hemp have had no 
appreciable effect on the quantity imported, on the declared 
import value 1 of the fiber, or on the quantity produced or 
the price of American hemp in this country. (Fig. 20.) The 
tariff acts of 1870, 1883, and 1890, in force until 1894, im­
posed a duty of $25 per ton on line hemp. From 1804 to 
1899 hemp was on the free list, and from 1899 to 1913 it was 
dutiable at $22.50 per ton. 
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FIG. ::O.-lmportatloll3 and average Import price of hemp for 33 years, together 

with changes In the rate of Import duty. 

The importations reached a high level in 1899, when hemp 
was extensively used for binder twine. From that year 
onward henequen from Yucatan and abaca from the Phil­
ippines replaced hemp in binder twine, while jute from India 
replaced it completely for cotton-bale covering. The increas­
ing demand for hemp for commercial twines has resulted 
in higher prices for both imported and American hemps, but 
this demand has been met in t~is country neither by impor­
ta.tion nor by production. Thero are no accurate statistics 
of acreage or production in the United States, but there has 
been a general decline from about 7,000 tons in 1880 to 
nhout fi,OOO in 1013. Tho averago annual pro!lnction dur­
ing the period of free importations, 1804 to 1809, was about 
5,000 tons, l,ut slightly less than that of the previous 10 

1 Declared value at port of shipm"nt. 
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years and about the same as the average of the period of duti­
able hemp since then. 

The present tariff, H113, with hemp on the free list has not 
been in force long enough to indicate any appreciable effect. 

LOCATION OF AMERICAN MILLS. 

~o~e he~p from the larger farms is sold directly to the 
spmnmg mIlls, but most of that produced in this country 
passes ~hrough th~ hands of local. dealers in Kentucky. The 
hemp Imported ~s purchased eIther directly from foreign 
dealers by the mIlls or through fiber brokers in New York 
and Boston. . 

FIG. 21.-Map showing areas (~haded) of hemp cultivation and location (*) of hemp spin­
nmg mills in the United States. 

There is one twine mill at Frankfort, Ky., on the western 
edge of the hemp-producing region, and one at Covington 
Ky., opposi~e. Cincinnati, lmt aside. froI:(l the compnrativcl; 
s~all quantItIes used by these mills and a little used in the 
mIll at Oakland, Cal., practically all the hemp fiber is shipped 
a~ay .Iron:: the States whc,'e it is produced. There are 28 
mIlls ~n. t~lls country using American hemp, most of them in 
the Vlclmt~ of nm;t,on or New York, as indicatod on the 
accompanymg map! (fig 21). In most of these mills other 
soft fibers, such as jute, China jute, and flax, are also used, 

'.Some of the mills arc so dose together aronnd New York and Boston that it is im ssible 
to mdicate each one by a separate star. po 
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and many of them are also engaged in the manufacture of 
twines and cordage from the hard fibers-sisal, henequen, 
abaca (manila), phormium, and Mauritius. . 

USES. 

Hemp is used in the manufacture of tying twine; carpet 
warp, seine twine, sails, standing rigging, and heaving lines 
for ships, and for packing. It has been used to some extent 
for binder twine, but at the relative prices usually prevailing 
it can not well compete with sisal and abaca for this purpose. 
Bi.nder twine made of American hemp and India jute mixed 
has been placed upon the market. This twine is said to give 
excellent results because it is more 3mooth and uniform than 
twine made of hard fiber. The hemp fiber is tougher and 
more pliable than hard fibers, and the twine is therefore 
more difficult to cut in the knotter. Hemp is also used to a 
limited extent for bagging and cotton baling. Only the tow 
and cheaper grades of the fiber can compete with other fibers 
for these purposes. The softer grades of hemp tow are ex­
tensively used for oakum and packing in pumps, engines, and 
similar machinery. It endures heat, moisture, and friction 
with less injury than other fibers, except flax, used for these 
purposes. Hemp is especially adapted by its strength and 
durability for the manufacture of carpet warp, hall rugs, 
aisle runners, tarpaulins, sails, upholstery webbing, belt 
webbing, and for all purposes in textile articles where 
strength, durability, and flexibility are desired. Hemp will 
make fabrics stronger and more durable than cotton or 
woolen fabrics of the same weight, but owing to its coarser 
texture it is not well suited for clothing and for many articles 
commonly Illade of cotton and wool. 

COMPETING FIBERS. 

The principal fiherB BOW competing with American-grown 
hemp are Russian and Hungarian hemp, cotton, and jute. 
Italian hemp, being water retted, is not only higher in price 
but it is diffor<.'nt in character from the American dew-retted 
hemp, and it iH nsed for ccrtain kinds of twines and the fmer 
grades of carpot warp for which American hemp iH not well 
suited. Twine made of Italian hemp may, of course, be used 
sometimes where American hemp twine might serve just as 
well, but owing to its higher price it is not likely to be used 
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as a substitute, and it can not compete. to the disadvantage 
of American hemp. 

Russian and Hungarian hemp, chiefly dew retted, is of the 
same character as American hemp and is used for the same 
purposes. Russian hemp is delivered at the mills in this 
country at prices but little above those of rough hemp from 
Kentucky. Most of the Russian and Hungarian hemp im­
ported is of the better grades, the poorer grades being re­
tained in Europe, where many articles are made of low-grade 
hemp that would be made of low-grade cotton in this country. 

In some years, owing to unsuitable weather conditions for 
retting Kentucky hemp or to greater care in handling Rus­
sian hemp and to care in grading the hemp for export from 
Russia, much of the Uussian hemp of the better grades has 
been stronger and more satisfactory to twine manufacturers 
than American hemp placed on the market at approximately 
the same price. It is used for mixing with overretted and 
weak American hemp to give the requisite strength to twine. 

Cotton is now used more extensively than all other vege­
table fibers combined. The world's supply of cotton is esti­
mated in round numbers at 5,500,000 tons, valued at nearly 
$1,000,000,000. The total supply of all other fibers of com­
merce-hemp, flax, jute, China jute, ramie, sisal, abaca, phor­
mium, Mauritius fiber, cabuya, mescal fiber, and Philippino 
maguey-amounts annually to about 3,300,000 tons, valued 
at about 8350,000,000. Cotton, therefore, so greatly over­
shadows all other textile fibers that it may scarcely be re­
garded as competing directly with anyone of them. Cotton 
is prepared and spun on different kinds of machines from 
those used for preparing and spinning long fibers. Cotton is 
not mixed with hemp and is rarely spun in the same mills 
where hemp is used. Cotton twines do, however, compete 
with hemp tying twines, and cotton is largely used for carpet 
warp, where hemp, with its superior strength and durability, 
would give better service. Less than a century ago hemp 
and flax were used more extensively than cotton, but the 
introduction of the cotton gin, followed by the rapid develop­
ment of machinery nUalong tho lino for proparing and spin­
ning cotton fiber, whil{\ thoro hns boon no corresponding de­
velopment in machinery for preparing and spinning hemp or 
other long fibers, has given cotton the supremacy among veg­
etable fibers. There is little probability that hemp will regain 

7 
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the supremacy over cotton, even with improved machinery 
for handling the crop and spinning the fiber, because cotton 
is better adapted to a wide range <?f te:x;tile produc~s. .HoI?P 
should, however, regain many of the lines where It WIll gIve 
better service than cotton. 

Jute is the most dangerous competitor of hemp. Jute is 
produced in India from the bast or inner bark of two .closely 
related species of plants, jute (OQrCM'l"U8 cap8'Ularu) and 
nalta jute (OorCM'l"U8 oZitori'lU!). These plants are somewh~t 
similar in appearance to hemp, t~ou.gh not at a~ related to It. 
They are grown on the alluvial SOlIs m the provrnce of Beng~l, 
India, and to a much less extent in other parts of Indm, 
southern China, and Taiwan (Formosa). More than3,OO?,OO.O 
acres are devoted to this crop, and the annual productIon IS 

approximately 2,000,000 tons of fiber, valued ~t $150,000,000. 
The plants are pulled by hand, water retted m slo~ streams 
or stagnant pools, and the fiber cleaned by hand wlthout the 
aid of even crude appliances as effective as the hand brake for 
hemp. Jute fiber thus prepared, cle~ner, softer! and. more 
easily spun than Kentucky rough-prlllle hemp, 18 delivered 
in N ew York at an average price of about 4 cents per pound 
for the better grades. Jute but~s, consisting of the ~oars~r 
fiber out off at the base, 5 to 10 mches long, are sold m ~hls 
country at 1 to 2 cents per pound. Most of the. long lute 
fiber comprising the ltlight jute" grades are of. ~ lig~~ straw 
color, while the tt dark jutes," also called "desllu~e, are of 
a dark brownish gray. The fresh fiber of both kinds when 
well p:epared is lustrous, but with age it changes to a dingy, 
brownish yellow. 

Fresh jute fiber is about two-thirds as str?~g as hemp ~ber 
of the same weight, but jute lacks durabIlity and rapldly 
loses its strength even in dry air, while if exposed to mOlsture 
it quiekly goes to piflces. It is not suitable for any purpose 
where strenO'th or durability is required. 

Jute is us:d most extensively for burlaps, gunny bags, sugar 
sacks, grain sacks, wool sacking, and covering for cotton 
bales. Hemp has been used for all of these purpo~es, but 
tho cheaper jute fibClr now J?racticnlly ~olds the entIrO fie!d 
in the manufnct,uro of covI'I'rmg's for 1l1,'l'lclllturttl pr?(hwt,s i;t 
transit. This is t. legitimate HelJ. for jute, whom It consti­
tutes a It gift package," general~y to be u~ed but once, .b~t 
even in this field hemp may reglUn some of Its uses wher<: ~t IS 

found that jute doe.'! not give sufficient strength or durablhty. 
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Jute is often used as an adulterant or as a substitute for 
hemp in the manufacture of twines, webbing, carpet warp, 
and carpets. The careless use of the name hemp to indicate 
jute aids in facilitating tllis substitution. Twine made of 
pure jute fiber is so'ld as "hemp twine" in the retail stores in 
Lexington, Ky., in the heart of the hemp-growing region. 
Many of the so-called hemp c.arpets and hemp rugs are made 
only of jute, and they weur out quickly, whereas a carpet 
made of hemp should be as durable as one made of wool. 
Jute is substituted for hemp very largely in the manufacture 
of warp for carpets and rugs, a purpose for which its lack of 
strength and durability makes it poorly fitted. It is to the 
interest of the purchaser of manufactured articles as well 
as to the producer of hemp and the manufacturer of pure 
hemp goods that the line between hemp and jute be sharply 
drawn. Unfortunately, the difference in the appearance of 
the fibers by which they may be distinguished is 'not as 
strongly marked· as the differences between their strength 
and wearing qualities. 

TESTS FOR DISTINGUISHING BETWEEN .lUTE AND HEMP. 

There are no satisfactory tests for these fibers without the 
aid of a microscope and chemical reagents. A ready, but 
uncertain, test consists in untwisting the end of twine or 
yarn. Jute fiber thus unwound is more fuzzy and more brit­
tle than hemp. The two fibers may be distinguished with 
certainty with It microscopo and chomical roagents, as incli­
cated by the differences in the tublo which follows: 

Reactions of Jumtp and jute. l 

Test. lIomp. JlltO. 
--------~-~---~--.. -----11-············ ~--~---

Schweitzer's .. 'O .. ~~ •• ~~. " ••• ~. ~ ••••• ~ •• C I can fiber dh· Diulsh color, morn or less dJs.. 
solved. tinct swolling. 

Iodin and sulphuric aeld .. ~ . . . . .. . " Groonlsh blue to Yellow to brown. 
pure blue. 

AnUin sulphate.. ..•.................. Faint yellow..... Golden yellow to orange. 
Worming in weak solution Q[ nitric acid Unllorm blue or Prismatic colors. 

and potassium chromate, then washing yellow. 
find warming In dlluto :;elution of RO(l:\ 

a.qh and wBllhlng again; l'lnoo 011 mle",,· 
Aooplo sUdo, nl'd Whtlll dry IIdd tim!> ,,( 
glycerol. Usc polarlscopo (dark /1old). 

I Matthows, .T. Merritt. 'I'he Textile l!'lberG, p. 319, lOOR. 
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At the present high prices of jute (fig. 4), resulting from 
increasing demands in foreign markets and a partial failure 
of the crop in India, jute could not compete successfully with 
hemp were it not that manufacturers are using it in estab­
lished lines of goods, and, further, that they are uncertain 
about securing supplies of hemp. 

SUMMARY. 

Hemp is one or the oldest fiber-producing crops and was 
formerly the most important. 

The cultivation of hemp is declining in the United States 
because of the (1) increasing difficulty in securing sufficient 
labor lor handling the crop with present methods, (2) lack 
of labor-saving machinery as compared with machinery for 
handling other crops, (3) increasing profits in other crops, 
(4) competition of other fibers, especially jute, and (5) 
lack of knowledge or the crop outside of a limited area in 
Kentucky. 

Hemp was cultivated for fiber in very early times in 
China. 

The history of the distribution of hemp from Asia to other 
continents indicates its relationships and the development of 
the best fiber-producing types. 

Hemp is cultivated in warm countries for the production 
of a narcotic drug, but for fiber only in moderately cool and 
humid temperate regions. 

V cry few well-mltrked varieties of hemp of fiber-producing 
types hove heon developed. 

The climute and soils OVf'r large areas in the valJey of the 
Mississippi and its tributaries and in tho Sacramento and 
San Jon.quin VaHey:'! in California arc suited for hemp. 

. Hemp improves the physical condition of the soil, destroys 
weeds, and when rotted on the ground, as is the common 
prn('tice, doos not exhaust f(,Ttility. 

Hemp b recommended for cultivlLtion in regular erop 
rotations to take the place of a spring-sown grain crop. 

Fertilizers Ufe not generally used in growing hemp, but 
barnyard manure flpplied to previous crops is recommended. 

Hemp i~ l'!H('ly injmed hy ins{wt:-; or fun~ous diseases. . 
Bl'OOlll I'llp<-, 1\ root plIl'lIsit.n, i~ t.ho 1l10!'lt, !'!(wious })('!'It in 

hemp, 
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Practically all of the hemp seed used in the United States 
is produced in Kentucky. 

The best seed ~s obtained from plants cultivated especially 
for seed productIOn, but some seed is obtained from broad~ 
cast overripe fiber crops. 

The land should be well plowed and harrowed so as to 
be level and uniform. ' 

The seed should be sown early in spring by any method 
that will distri?ute,and cover it uniformly. 

Some .hemp 18 stIll cut. by hand in Keutucky, but the use 
of machme~y f~r harvestmg the crop is increasing. 

!Jew rettmg 18 regarded as the most practical method in 
this country. 

H~d brakes for preparing the fiber are still used, but the 
are bemg replaced by machines. y 

The price of hemp has been generally increasing during the 
past 30 years, 

~bout 30 <li1!erent spinning mills in the United States, 
besIde dealers m oakum supplies, offer a market for raw 
hemp fiber. 

The market would expand if manufacturers could be 
assured of larger supplies. 

India jute, often retailed under the name hemp, is the 
most dangerous competitor oC hemp, 
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THE SOUTH AMERICAN MEAT INDUSTRY. 

By A. D. MELVIN, 

Cl!ief of the Burrou of Animal Indmtry. 

I T is well known that the domestic supply of meat in the 
United States, especially of beef, has in recent years 

show"n an alarming decrease, so much so, in fact, that for the 
first time in our history it has become necessary to look to the 
foreign field for relief. Certain distant countries, having 
sparse populations and vast herds and flocks combined with 
abundant natural grazing facilities, have now taken the place 
of the United States as the world's great source of the meat 
surplus. South America and the Australian colonies, parti~ 
ul8.1'ly the former, have in the last decade produced immense 
quantities of beef and mutton for export, and already ship­
ments have been received in our ports from these places, 
mostly of beef from Argentina, with a probability that the 
trade will soon grow to considerable proportions. In view 
of these facts, and pursuant to the instructions of the Secre­
tary of Agriculture, an investigation of the South American 
meat inspection and meat industry was made by the writer 
in the late summer of 1913, the results of which, together with 
the main facts connected with live-stock conditions and the 
meat trade of the South American countries, aI'e herewith 
gIven. 

The investigation was undertaken primarily for the purpose 
of ascertaining at first hand whether the meat inspection was 
adaquate and whether tho conditions under which food ani­
mals were slaughtered and the meat prepared for export were 
such as would reasonably insuro that the product was sound 
and healthful, as is requited by our laws. '1'0 dispose of this 
point at the outset it may be stated that the official inspection 
of meat for export, as observed at the various establishments 
engaged in this trade, was on the whole satisfactory. Some 
more or loR/'! important details, howevor, wero not in accord­
ancn with lho pmel;ic{l of tho ]i'e<1Ill'aI llumt inH{>ecLion ItS 
administered by this bureau, but in tIlls connection it should 
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Fig. l_Uarveatlng hemp on an Indiana farm. 

Gro'wing' I-IcIl1p in Anlel'icu 

\.' 

Facts Relating to Its Culture, Qualities and Preparation 

iJy Oharles 1Uchards Dodge 
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Jr Tl1ERE 'IV'" ever .. time wilen homp culture in tho 
U'lited States ought to p:i.y it i. Lbo pr<lI«lnt., .. s owing 
to the war in Europe the foreign oupply has boon con­
siderably curtailed, .. nd prices of .. U grade. MVO beon 
greatly increased. Our imports of thi. liber are derived 
obi061 from Russi .. and ltruy, tho Itrui&1l homp hr.lng 
" high grad., almost white, fiber of oup.rior st.ronglh­
in f&ct, tho finest homp produced in tho world-and 
of which thi$ couni;ry hn.. taken as high .... 4,000 to ... 
in .. y..... Tho llbor imported from Russin i. of lower 
grado, dn.rkcr in wlor, Rot lID en.refully prCllM'ott, and of 
I ... tonsile strength thnn tho Itruinn, but weU o.do.pted 
to certain lin .. of American ma.nul:&cture. Tho hemp 
grown in this country is, for the most part, quite inferior 
to tll&t imported, being .. very dark .laty gray in oolor, 
.. nd more roughly prepared, but at the sarno ~imo v~ry 
st.rong .. nd adnpted 00 tho manuf"",tur. of ooarse twines 
and omall cordage, for which it i. inrgely employed. 

In recent yea,.. tho Am.ri""n oulture haa greatly de­
clined, "lthough betwoon 50 and 60 yea .. ago we pro­
duced in ... yOM: as high as 75,000 wns. But Ihn.t was 
before tho em of Manila. hemp nnd jute, when common 
homp was used for the manul:actur. of bagging-for 
baling the cotton erop-)Urillop, marine and other cor­
dage, even clothing, and other lines. Tho importA!.ion 
at M .. niln hemp in increasing quantiti.s started tho de­
clin., but the admission of jute bults, tree of duty, in 
1872, IInl_hed tho bu_in .... and drove every hemp mill 
out of .,dotenco. The production of hemp fell to 12,000 
tons a ymr, aud in rooout yea,.. tbe production has fallen 
to 5,000 tons or l,e'5, Last season'. crop i. said to have 
hoen under 1,000 wns. 

... ', "<'c,' , While our hemp imports arc limited 00 tha IIber of 
~~~.~~'!:' :.t~,~ • only two or three countries t tho plo.nt is almost univers-­
I', , ' ~. 'oJly grown. A n .. !.ivo of ccnlral and western A.i .. , it 

hn.s been carried by oultivnLiou inw all tcmperMe and 
tropicaJ o\im.o.tes. It is cultivated in contral &lld south­
ern Rllssin., Hungary, Gcrmnny, France and Ibl~~. and 
in mo.ny por!.lono of ABi ...... lnwa espeoiaUy, whore it 

thrives At an elevation of 4,000 to 10,000 fcct-l!.nd in 
Chino. And Japo.n. It is round on both tllO C'Mt n.lld w('sf. 
coasts of Africa, and i~ has been introdueOlI inw Victoria. 
It.is ... widely cnltlvttied In Ul~ We.l<lrn lloml'plwl'Cl, 
And b ... boon natum1l1.N\ In fj""th Amorie .. IIOrth or 
Ilio Janeiro. 1n the United Stotcs the culture bas heen 
carriod on chiofly in Kentucky, Indiaf4'\,. IllinQis, l-Iis­
sour!, Minnesota and CaUfornl .. , though tlte ml\in supply 
hn.s boen produced in tho nrst n&mcd Stote, where the' 
pla.nt ha. heon cultivated ror .. contury. Last year'. 
crop hi: A1I.id to hAve boon tho llimo.llMt on rooord, owin/il, 
it i. clnlmed, 00 torill chang .. , .. nd In l(.ntueky 00 Lho 
ract tll&t there is more money in tobacco ,aising-the 
low pri •• s th .. t Mv. ruled maldag tho eul~ur. unprofit.­
able. 

Prices bave ranged from 3 J,i cent. 00 6 cent. per pound, 
Russian hOlllp bringing 7 .. nd 8 .ento, with " supply' 
equal 00 aU)' demand. Now tbat tho Ameclean supply' 
is next to nothing, the foreign supply curtailed. a.nd prices 
!!Oaring-a lAir g ... de 01 imported fiber bringing 1:.1 cents 
per pound-it ,,'mud .. om worth while tor Americnn 
growers, .specially in Kentucky where the culture i. so 
wen understood, 00 put in an extra. crop this yeor, and 
pocket tho proceed.. ' 

If the Europ ... n war should continue for sevoro.! years, 
a. Lord Kiwhener predicts, tho foreign supply-of 
Russinn fiber at least-mo.y b. atill further ourtailed, 
and Italy has already put a llini~ 00 the amount of hemp 
that CAn he exported. However, ltruian homp is 000 
costly for moet u",," by American manufMiura .. , 'In 
nuy wont thero is sura to bo a domnnd ror American .. 
t:rOwu hemp at fair prices. But to securo "WAr prices" 
tho quaUty of the fibe' must h. improved so as 00 moro 
nearly resemble the grades of imported hemp with which 
it would (!ompoto. 

Mtion or tho olemonts and by (r<",zing and thawing in 
tho carly wiul{'r Rtnntll'l. Thi" molho{l or rntting is 
pra.ctist'd to a VL'ry small ('xumt in l~urHpo wlu~ro tho 
!,"uM OIl.Lom !~ to r~1 III I,IIJI l'r pools of "a{('t, which 
hUHJl"tJl! flo JUlIf'lt tiv~n 1(llnJit.y fJr nhf'r, IHul A IigTrt(';r color. 
Amuricun ... \-n.lfrr·rottcd hemp h-llb \J~eh uuhl at g ocnw 
per pounu when dew-rotted wt\.s bringing hn.lf that- figure. 
\\'lton Atnt'ri(':\fi hemp WM used i.n tho Unit(xl States 
no."y. before tbo day. Ot Manll .. and stool coblo rigging, 
tbe fiber w,," required t<> be water-retted. 

lftmlP iA no plnnt or (,Q,~y rrrowth, 0.8 it flourishes in A 
wlht IJtlltn In If'1luty Jlftl"ta or l.ho W'orht. o.nd in pnrLlon. 
or our own {'.()untry, whero it hn.s oscapod frma cultiva.­
tion. ,But simple growth, and growth ror good Hiler aro 
two V('lry different thlngs, and no rarmer going into tho 
cultum without ku()wledgo, and a •• rtoin doge.e of skill. 
will bo likely to bave only hiolabor ror biB pains. Siull i. 
pa.rtioulu.rIy required in the after preparat.ion, when the 
crop bas been grov;u-that is 00 ""-y, in tho r.t~int: and 
cleaning 01 tb. fiber. 

To insure the best results in the cultur~ tl10 work 
should hogin tho previous fan, when tho Ia.ud is plowed, 
to be followed by spring plowing and bruTowi"g, lor tlle 
the ground shQuld bo finely preparod. Limestone .. n. 
arc particularly fnvol1ioble; clayey loa-rus, or alluvial soils 
such M .(J.rn round in tJ10 river bottoms nrc best. ada-pted 
00 Ull5 pla.ut, tho larger pnrt of LIla Breton h(lll1p of 
Frau'", being produeed,a.loDl; the sm."ncr streams. Light, 
or dry soils, or heavy ten~ious soils u.ro most unfavorable. 
Kentucky growors. and some in other States, use no 
rortm~eNl. claiming that it is noL nocc:is..'l.ry. n.~ UlO plants 
do not oxhnusl,. the soH, n. leading grower in giving his 
experience st..'\,ting tha.t he had produced crops tor 15 
YCMS, succcssively~ on the SMllQ land. While this may 
be troo rcgnr~ling ma.ny JO(' .... "l.1itto~. doubtJo~ t.ho libel 

Amoricnn hemp i. gcnoraUy dow-roued, tb .. t is, tho 
strub, nfter hMVes!.lng, are sproad evenly over tho 
ground in ortler Ihat tho gums ... hich hoI<! tb. filament. 
of IIbor wgether may he IlUtl.oneu aud dissolved by 010 

. prouuced ('ould not. hn.vo (,,ompotC'<\ with evan low~grnd() 
imported hC'mp~ When New York was n. hemp growing' 
Stllte, h:\rdly two decades ogo, the growers considered 
tuo USo 1I: fCl'l.iHz.cfS ue first. import.n.uco. '1'1..10 toroign 
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Fir. 3~Breakinr hemp by mac:hlner:r. A hemp rin In operation. 

praorAeo 11M "lwIlY.' belen til 11l1li Il!rillilllll'll titl@fall.r. @lIiulIlI, ~.Wll. IIIA,J 'hll II!IoWlld to ~olllAin on the 
, 'In Fmnoc a rotlltion of crop. Is IIl'11Ctl.oo, hemp nlior- ground .... 10ft by tho m8011lno, "Unoull'h if tl,o crop I. 
naUng wit.1lll'rn;u croP"; I\IUlUU~lt e"mpelt'nt nnU,ol'it,io, 1,0,"'>, tbey shollt.! Lo turn",l, lIS 1't.~luir",I, to .... uro 
"tnt.o thnt it Ill"y htl grown continunlty 011 tho SruM \nnd, uniformity In tbo curing. A betlor pmcticn, but ono 
hut not without fcrtili1.<>rs. In ltnly whero tho highest wl,ich ontnil. morn l"bor, i. to let tbe .t.~lk. liq until' 
g....,l .... t ~!!~~ ",~ !!tlI.lu.od; and r1qh. Bf.rOllg 10"1\1' 1\1'0 tho lrllV()$ hnvo '"Uon "IT, .1'~1! !'"Ii1 ~''1 m • .\16 II,l" .!"~Ji 
cho •• n for the culture, UI£ laml IS hlidtly flirllti.~il. ~llliillj iiliJ "llo,',..d. to romllin III AI"",k for a period of 
nere is tbo pratice th"t w .... formerly follpwcd in Do!ognl>: ~wo months, aCt.or which ~hey mn.y b. spread ovrr tbo 
Fi,..t, mo.nure and olivo huoks; second IDD.IIPI'C! (some- ground to be rotted. The advoutngo i. th"t winter­
tiplW. hen m~l'ura,l.l th!rd, m .. nuro and tl16 elu-ysnlidCII rotted hemp I. brighter tlmn tbat dOllO In O!lt<;>brr •.. 
Of .. Ik 'worm.; tdufll:: i'i"~"N> Md more olivo hllBk,- In IhOBO ria,. 0' h!IlI"~ lo"It>lj~~U '.n:1 omeiont lnhor 
.. "mix",l diet." but very om"""io,,!. 'l'ho t.ough hemp. .n.ving machinery, It Is lomowlll\! .om~rk"blo til .. , tile 
of Jnpan nlld Chino. are 1"'1l"ly due to tho he"vy r •• t.ili". groate. portion of the hemp fibe. prepared in this ""untty 
inll glven the Boil with bllomyn.rd tnI!-llures. Tho general I. e!olloned on the clumsy wooden .ht b",kc that has boen 
pmeUeo in Kentuoky I. to bum t.he rofulle, at. el."nlllg u$(l(l hI Kentucky probl\hly for .. oentury (see Fig. 21. 
the IIbor, and IpreM the a,hee over the land. In II tow, Hound alllmllA. form of brake In !ISO In Brittany, though 
word., the blgh""t f()$ulta can only be attainoo by fo!- _ of light'!' eon.truetion, belna made 1'1 both metal ""d 

'lowing in 1.\ mOOSUTO tho p"""Uco requisite for producing' wood, nnd luning BOven insl""" of flve BI"I.1I. Dreaking 
" crop of fino 1\"" fiber, tbo ehior ()$sontialo being .. thor-· hemp in Kentucky, by hand, i. an cxpensivo operntion, 
oughly well propared tIOOd-bed, "lid proper fertility of Iho work 119\1"lIy dono by negroes, co.tieg $1 to $1.25 
tho .oil. Weed. nro tho b!>no of tho fla.:<-grower; but, pcr Imndrod pounds of lIber, !>utl thc best 'Workers .nn 
tho !.omp;:rower nood not fear thom as the hemp phnt c!ean no moro tbnn 150 pounds per d"y. Only h"lf tbis 
I. '" most thorough """,d exterm!llI\!or, and a crop of : quantity i. don. on .. Bartha farm in Frllnco, but tllO fiber 
hemp is somctimes put in to .lenna pieeo of I .. nd tlmt hM I i. very mucb better prepared, .. nd i. worth twice as 
boeomo ovor foul with tho .oods of troublesomo woods. much moncy. A vcr)' primitiv~ mnchino I"", b""n uscd 

Of equal imporronoo with soil BelQction i. seed •• lec- In Itnly, which llrst eruslles the atnlks, thon elca.n. tho 
tion, nnd " 'Woll fillod sood .).o"ld bo MO""", of "light Sbe, by beAting; b.fore tho hemp iB reedy for mMket., 
grl>yeo!or,gio!lllY"lldhc,wy. Mr.Dowoy.oltbeDopnrt- however. it is atillr"rthcr olennoo, ""d ail oxtrnuCOUf 
mont of Agrioulture, informs mo that In a recellt lottor IIlAttnrs removed. 
from Me •• ",. 01 ... ""d Glass of CamP Nelson,' Ken- It i. e)nimed thnt neArly 300 p .. tants have boen issued 
tucky, it L, stilted that they hAYO ""me 800d of tho in tho United Stnt .. rnr machines ror brc"kin~ hemp, 
Minnesoro No. 8 variety, whieh hM boon developed tho D;lD.jority of whieh rove preved absolute I"itnrcs, 
by seleotion At the Minnesota., :Experiment Stntien"nd while only a rew have belen foulld pr""tiea.I, most of tl,es. 
tbe Dopartment of Agriculture. Some of tho pl .. nt. of turnlnlr out lolerior IIbOl'. Ono of tb. m ... t successlul 
this v ... io~ in the ""od-bret!ding pInt of tll. popnrtment, tnMhino br .. koR, known M Lho Sholy Ilolnp gin (I,'il:. 3) 
the past Beeson, nverc.god 3.05 metnrs high. Rogl.\.ding h,.. bC\III in limited llSO in Kentucky and elsewhere 
the proper quantity of s'ocd !>o BOW prllCtice difflll'll. In during the past eight j'en.r!I, Tho do,ice, mounted on 
Franco 1 % bushels per c.or6 is considered tho Ilroper whools, weighs 7 tons, Gnd is drown by " I",m trAlltion 
amount; ill. Iroly 2M bushel.; in New 'York M high ns 3 englno w]deh 8uppl!es tho pewer when working. With 
bushels woro IIOm.tlm •• put in, while in llllnoi. 1 to 2% " crow "f llft.oen mon it will turn out 1,000 poupd. por 
bu.hel. Me u • .,cl. 'l'bo 1r4l1lP.tt\1 rule followed In Kontucky h.,Uf of .l ... n, .trnilrht fiber. ready for b:loling, tbe .broken 
for m&ny ycc.rs has boon to II •• 33 pound, per AMO, BOwn 

broMoo.st MId dragged In, The method of broadoa..t 
aoodiDg omployod goncmlly III that Staw is to uso the 
ordi.lll\ry gmin driU, afwr removing the rubber tub"B, 
and "ttllChinll .. boo.rd just under the hopper, to ."wh 
MId It'n.ttor thO 8004 NlII fwlll. the drill hoes just b.lund 
doing tho coverl!!g, '. 

Aft.or the s.ed i. In tho ground there I. nothing fUfth"r 
to be done unti! tho plant • ..ro grown, and tho stalks 
have """",hed their maturity, which i. determined by 
the finding of ripe s.od in the he4d_in Kentucky the 
averllJ!{l um- i8 i\lIeU\ lIlA rI...... n .. rvcsting was dono 
formorlY ,willi ~ hOll\IY, IlOOl!Cd hnpl~l"flltf IOlll:utb;'!l1 
like I> .iekl", but more recelllly the work of cutting hns 
been accomplished by mc.chincry. Tbo use of sweep­
n.ke reapers ho.." become eommon, n.1though in some ]0-

{ftillt!~! n:tt I')Tdinn.ry mowing tnpchino is OmplQyM, witb 
~ hurizon.tal bar t~tii1Cm!H11.t :m!ft~ ~~~H\ 4 (foot ~hrivo 
tho cutting bnr, to bend tho •. to.Iks over in tho ,lire.tion 
tllat tbe machine i. moving. .It i8 sc.id. tb,,' wilh a 5 ~r 
,foo~ mowing machine, thns cqnipl'oo, ""6 m"" a"'\ " 
. telll!' bll ,,'ni!l'~"" <'IlIIlul.tVOIt () to 8 ..., .... " tl,.y. Artc'" Fig. 2-:-;Bruklnl: hem, by hUlld. 

fiber "nd tow being tbrown out with the chive and WMW 
mAtton!. Tn thh. mn~11inn tho 1It.n.lkl'l nt(l ff'd Rlffnwj40 
,,",I tlio delivery or lho lIoor is nu,,!u in o,,,,,!ly tho s"mo 
Dlnnn~r, 

R<'I:nrdl"p! tho cost of hemp l.w<ludiim 21) Y'''''' ,,~o 
In KClltueky, tho expense w,," ""timnted tI\ $2,II'or ooro 
with an "vcrage yield 01 1,000 pounds of tiber. A crop 
of Japnn hemp, gr.'''' in Kern county, California, cost, 
including bnling and Creight to markol', SG1 por ""ro with 
It. roturn of 7.t)O()ponndsot fiber. In an nrtir10 on hlTcmpt' I 

in tho year hook or t.ho D(\}InrLmout or Agril'!ulLuro tor 
1013, Mr. Dowey gi,'cs tho tobl cost \lCr IICrn at $35 
(on tho basis of " f>O.lICro plot) with " return of 75!l 
pounds ot !nni: fibcr and 210 peulld. of tow-yielding a 
proOt ot ~20 PCI' "",ro. Th" IanI!' flb~r It llJ:'Urcd at 0 
oontl and tho tuw n\ 4 cents pcr I'ound, In considering: 
theso ficurC'!:l it must be rcmC'mbcrcu. that ev{'t'V CO!U 
addoo tu tho selling prioo of the lIbcr i. 'just so much 
cl.M profit. Th.a.t is to 54Y, tho expense account belti, 
a!ready sctUoo, an ttdvan.o oC 4 eon!. pcr pound.,."r 
lO..,cnl hcmp-<>n tho basis 01 1,000 ponud. or libr.r pcr 
ncre, would mmn $1.G .. (ldition~l profit, Surdy, .. t tlle 
prosen! bi!:1t prices of hemp, the Americnn culturn ought 
w PAy. without regard to tariff cons"leratio".. :I 

Tho iUu:itraLions in this artielo. MO fl"(..Itn lw~ntivfls by 
Mr Dewey, Fiber Botanist "t tllo Dopnrtmcll\, of Agri-
culture. ,-. '. ' 

Gunshot Wounds in War 
j/ 

DJo;LIVI.:rtlX(J n Ilunt~rlnn oruUon before n mc~tiit . 
the Roy.l College of Surgeons, ITernt!" Sir Wall: 
Cheyne dcncrlbed seyernl Intt'rcstin~ expedments whlch 
11(' 1'011 ('fluied out ~l!:nrUIn~ the tlhdnre('Un~ of gun· 
xhot wotllnl'i prior to thC"ir belli;'; mor~ elaiJurately uClllt 
with at a bnse hospital. By monns ot mkroseollic lUll' 
torn sUrles tbe lecturer demollstrnted the en:oell: 0% 
vnr[ous nnti~('Dttcs on oolouic-s or bo.clIU whtch bad been 
l,lnecd on wnxy 8ubstnuccs, r<:'pr('!';cntlu,:: ~up(luratiug 

SOrei'. W'ltb the exception of one rase, where tl com~ 
position ot corrosive sublimate hnd entirely dlBpelled ' , 
the bacIlli-much to the surpr!3c of the lccturcr---cnr .. 
boltc aeld and creosol had proyoo the mo~t ctIccUv'C~ , 
TllC c:xp('rhn('nt.<i~ be said, hod been earricti out by n 
committee formed of Fleet Surgeon Dnssct SlUtth, :Mr. 
Arthur Edtnund. (attaebod 10 the Royal Naval College 
nt Chnthfllo), and hlnH;;eU, and they propo. .. ff1 to pursue" 
tb~c: turtll('r in the cudconyor to t-1olvc the problem of 
t'trectlYcly {h'n1ffl~ with ~ullshllt w01l11l1 ... , \\'111<'11 lUH1 
1I1,}':-ltUh'11 nH::'llicul men tor .u;.::C'l past. 

The {Ihjc-d In view WfiS to Illtrodll('e Into SUCll wouud.!§ 
lit tit'! r:~rW,~t flO~<ilhl<- oJlPortlllllty nrtrr lnJ!I('Uou nn 
Itnti~'lltlc whIch W(lIth] ft'mntn th(,fl'. dlrru .. ~ In Uu: 
1>100d or th~ tlssu~s. nntl lnhihit tllC ;:,rrowth of the bnc<­
terJn uoUl ~nrh time n~ Uw wound could be thorougbly 
dlslntcct(J{1. He felt R\1rC ti'urn the c:xIK'rhnentlJ ('arrled 
out thnt the dOHgers ntt('lHling tbo nee('sc;ary delay in 
~tmr('yll1sr wounded from the firIng line to the bnl-lc 
l'onld be entirely ft!'tnovrd, anu was hopeful thnt cow­
plete disinfection of wound. could be "n:c'Ct<'<l. Such 
pt'ohl(>t!l'\ how(!';'crt COllld only be solved nt the front.-
2'hc Londol~ J)ailv ~rclcorCllh • 
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but by practical experience. We try and try until we suc· 
ceed in getting the effect that we want. 

The accompanying photograph shows the original office 
force in front of the birthplace of The Sulu Press. This 
building has since given way to one much larger and better. 

At the beginning of this article it was stated that this 
was the first exclusively Moro newspaper. This is true, 
but it may be of int~rest to know that for seven months, 
during the year 1911, there was issued in Zamboanga a 
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Page from "The Sulu News." 

The first exclusively Moro or Sulu ne\vspaper ever }1ublh;hed. PrintE'(l 
from mo\'abJe types. 

small four-page paper partly in Moro and partly in English. 
It was a school publication under the Government. 

This publication was known as The SIIlI! News (InK 
Kabayta'bayta'an Sug). It was "A monthly newspapet' in 
English and Sulu (Moro) published at Zamboanga, Moro 
Province, P. I., by the Government of the Moro Province, 
and printed by the Mindanao Herald Publishing Company. 
Editor: Charles R. Cameron, superintendent of schools, 
)101'0 Province. Associate editors: Sheik Mustafa Ahmad 
and Datu Rajamuda MandL Distributed free to all those 
desiring to receive it," was the description printed in the 
paper. This publication was discontinued when Mr. Cam­
eron left for the States on furlough, and the type was 
entirely destroyed by fire on February 2, 1913. Thus it 
was impossible to resume pUblication. 

In the issue of The Sulu News, dated December 31, 1911, 
Vol. I, No, 7. appeared the following notice: 

"The editor regrets to announce that, owing to his 
departure for the United States on a six months' leave of 
absence, The Sulu News will suspend publication until his 
return. Our exchanges are therefore notified that we shall 
be unable to reciprocate during the greater part of 1912. 
Upon resuming publication we shall be happy to renew the 
exchange of periodicals." 

Charles R. Cameron, now assistant to the department 
governor, has done a great deal for the new enterprise and 
at all times shows his interest. 

The present newspaper is doing a lot to introduce 
English and American ideas among these primitive people 
for whom the United States is responsible, since they reside 
under the American flag. In every issue of the paper 
appears the English calendar beside the Mohammedan cal­
endar which they have used for so many centuries. 

All the Christian feasts as well as the Mohammedan 
feasts are recorded, and often comparisons made. 

Their written language being phonetic, it is not difficult 
to teach them English names expressed in their characters. 
Of course it is quite another thing to teach them the mean­
ing of English words, but this is coming gradually, The 
vocabulary spoken of above will be of equal value to the 
Moro, for he can learn English from it as well as the per­
son speaking English can learn Moro. 

lt may be of interest to add that the heading of this 
unique newspaper when translated into English reads as 
follows: "Surat Habar Sing Sug. The news of the world 
in the Sulu language. Zamboanga, P. 1., September, 1916, 
Zu'l-qu'dah 1334. Vol. II, No.3." 

WOOD·PULP PA.PER IS FIFTY YEA.RS OLD. 

It is a coincidence worth recording that March 5, the 
day on which the Federal Trade Commission announct'd 
that it would accept the proposal of the news-print manu­
facturers to fix a price of $2.50 a hundred pounds for 
wood-pulp paper in carload lots, was also the fiftieth anni­
versary of the making of the first wood-pulp for papel' in 
this country. 

)larch 5, 1867, Alberto Pagenstecher produced the first 
wood-pulp in a mill which he had built up in the Berkshire 
hills in western :\fassachusetts. All that is left of that 
mill to-day is a pile of stone that is pointed out to the 
motorist on the road between Stockbridge and Lenox. The 
site of the mill was called Curtisville and is now Interlaken. 

When Pagenstecher proved that paper-pulp could be 
made fl'om wood his troubles only began, for he could not 
find a paper-mill to use it they would not use" shoddy 
material," as they termed it. Such probity may exist 
among papermakers to-day, possibly. Wellington Smith, 
who owned a paper-mill on the same stream, pacified his 
conscience to at least try some of the" shoddy stuff" in his 
mill. He boug-ht the pulp at eight cents a pound and turned 
it into paper which he sold at fourteen cents, and it proved 
to be good paper for newspaper purposes. It would take 
the printing-ink and absorb it beautifully. 

When the news got out that a new fiber had been dis­
covered with which to make paper, Wellington Smith could 
not supply the demand, so new mills sprang into existence. 
The Pagenstechers found their pulp-mill too small, so they 
moved over to New York, establishing mills at Luzerne and 
the large mill at Palmer Falls, in which Albrecht Pagen­
stecher still has an interest. 

During these fifty years papermaking from wood-pulp 
has become one of the most important industries of the 
country. And another interesting fact about its manu. 
facture is that it is said Gottfried Keller, in Wurtemburg, 
Germany, about 1845, got the idea of wood-pulp paper from 
the nest of a paper-wasp. He interested a machinist named 
Heinrich Voelter in the matter, and planned the machinery 
which, with little improvement, is that still used. 

FAME comes only when {\eserved, and then it is as inev­
itable as destiny, for it is destiny.- Longfellow. 



ENJOY the sport of Kings and Queens! Set the 
pace to suit your fancy--get the tingling 'Vibrant 

health~giving thrill of a brisk canter, a snappy trot, 
a racing gallop-without leaving your own home. Whip 
the rich color into your cheeks, send red blood 
coursing through your veins. tone up your muscles. 
banish that dull listless feeling, get rid of flabby 
fat and build solid healthy flesh. Fifteen minutes 
daily astride this ingenious appliance will double 
,'our joy of living. The Battle Creek Health Horse 
is a marvelous sport. a vigor builder. a creator of fine 
youthful figures, a :;:estful tonic-all rolled into one. 

Famous Men and Women Ride This Way 
Hundreds of world-famous people. including Presi· 
dent Coolidge l prominent statesmen, big business 
executives, leading society women-are now using 
the "Mechanical Horse" to keep physicallyn.. The 
Battle Creek Health Horse reproduces e""cdr the 
health-giving benefits of horseback riding without 
the risk and expense of keeping a Jive animaL Easy 
to operate, sturdily built, always ready for service. 
Without obli1:mtion on your part let us send you the 
tree brochure"KEEP FIT"telling about this {.sclnat­
ing new sport now sweeping America-this enjoy~ 
able new way to keep well and young. Write today! 

SANITARIUM EQUIPMENT CO. 
SIIiI.50, GOOD HEALTH BLDG., BAmE CREEK, MICH. 

MASONIC 
Books. Monitors, Bibles. 
Aprons. Jewelry and Lodge 
Supplies. 
Send for catalogue 9 of books 
and jewelry; catalogue 10 of 

. I,odge Supplies. No obligations. 

REDDI:olG & CO. (Established 1859) 
9 West 23d Street, Ne .... York City 

STANDARD SALES CO., Dep!. A.11, Memphis, Tenn. 
_AUTOMOTIVE PRODUCTS_ 

OUR HOME HASHEESH CROP 

T HE hemp plant, the source of the drug 
- hasheesh, is one of the commonest 

weeds of the country; but there is little 
danger that it will seriously promote the 
drug habit. This is the opinion of govern­
ment plant-scientists given in response to 
an inquiry from Science Service. Fear of 
its abuse has been exprest in various 
10caJ:ities where the plant has boon dis­
covered growing. Hemp has been in this 
country for many years, having been 
introduced as a plant grown for fiber or oil 
and afterward having escaped and be­
comt' thoroughly rutturalized. Says the 
Service's Daily Science News Bulletin 
(Washington) ; 

"Thert' is no reason to become excited 
about a sporadic outbreak of hasheesh 
addiction," Dr. W. W. St{lckberger of the 
Bureau of Plant Industry stated to Science 
Servict'. .. Hemp has been cultivated as a 
fiber plant in Kentucky and other Stat.es 
for many y(,,ars. and wild hemp is found in 
rich bottom-lands all the way from the 
Atlantic coast to the Western plains. While 
these hemp plants are not rich in the resins 
from which hasheesh is made, they do 
produce at times at least a little of 
them, which the drug finns buy up to 
make in to veterinary meclicine. Yet tho 
they have had ample opportunity, work­
ers in the hemp fields have never become 
addicts. 

"The hasheesh-producing varieties of 
hemp were introduced extensively into I 

American culture a few years ago through I 
fhe efforts of the Department of Agri­
('uIture," Dr. Rtockherger rontinued; "for 
('annabis has a large and legitimate use 
in veterinary medicine. The I'ulti\-ation 
of thE' drug hemp was earried on nULinl~' in 
Hauth Carolina. LargE' numhers of negro 
laborers w{'re employed in the h\l~illPSR. ypt 
no cases or hashp€sh arldi('tion were re­
ported. 

"It made me smile a lit tie when I saw 
the first reports that a young 2I.Iexican was I 

'concealing' his pat<'h of hemp plants in a 
~ew York park. The plant grows from 
six to ten feet tall and requires plenty of 
open sunlight; concealment would not have 
been easy. 

"Recent reports of the smuggling and lise 
in this country of the :\lexican hemp 
derivative' marijuana' or 'marihuana' were 
no news to us," Dr. Stockberger stat€d. 
"We have had correspondence ,vith EI 
Paso and other border cities in Texas for 
a good many years about this situation, 
The reported effects of the drug on ~1exi­
caIl.8, mab.'ing them want to. "clean up the 
town," do not jibe very well with the 
effects of cannabis, which so far as we 
have reports, simply causes temporary 
elation, followed by depression and heavy 
sleep. I suspect that the Mexican bravo 
does not take his marijnana straight, but 
mixes it with something else, possibly 
coenine, or a couple of shots of mescal 
or bad whisky. That combination could 
easily bring on fighting madness." 

E. P. Killip, of the U. S. National 
Herbarium, stated that all the various 
names of the hasheesh plant that are heing 
handied about should by rights be re­
du('ed to a single one. "Cannahi~ ~9th':l ., 
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is the accepted title now, according to 
Mr. Killip. "Indica" and "Americana" 
were once in use, he stated, but are 
now no longer accepted in botanical 
circles. 

WHAT EUROPE THOUGHT OF 
AMERICAN PLANTS 

SOME of the accounts of early botanical 
exploration in this country make in­

teresting reading, as quoted in The Jfi.~8ouri 
EotfInical Oorden BIlllelin (St. Louis). 
'rhf'se orcur in an article ent.itled "When 
American Plants Fit'st Went to l<Jurope." 
W8read: 

I<;nglish gardeners were listening two 
hundr8d year~ ago to plant explorers who 
had penetrat8d the Ameri(~an wildernetiti. 
One of these was ~lark ('atesby who dis­
covered, among other things, th~ ('at/Llpa, 
and introdueed it into (,ultivation. "The 
Catalpa Tre8," Iw savs in his " Natural 
History of Carolina," '''is usually a sllIall 
t,ree, seldom rising above (went'y fpet in 
hf'ight. I n May it prodlwPs sprpadillg 
hunches of tubulous tlown)'s likf' th~l 
eommon l<'oxglove. This t,ree was un­
known to the inhabited parts of CarolilllL, 
till I brought the seeds from the remoter 
parts of the country. And tho the in­
habitants are little curious in Gardenin, 
yet the uncommon beauty of the tree has in­
duced them to propagate it; and 'tis become 
an ornament to many of their gardens." 

Tho the earlier explorers did not come 
over specifically for plants, nearly all of 
them carried back roots and seeds to the 
mother country. Within half a century 
of the discovery of the New W arid materi~l 
had accumulated to such an extent that 
by 1574 Dr. Nicholas Monardes, a Spanish 
physician, prepared a treatise on the 
medicinal uses of American plants. This 
was translated into English a few years 
later and published, with additions, under 
the title of "J oyfull N ewes Out of the N ewe 
Founde W orlde. " 

When the "First Plantation" was 
founded in Virginia in 1585, Thomas 
Hariot, a brilliant mathematician and 
astronomer, and a close personal fripnd of 
Sir Walter Raleigh, was sent over to report 
on the condition of the colony and the 
resources of the country. In his report he 
discust "Suche Commodities as Virginia 
is knowne to yeelde for victuall and sustence 
of mans life, usually fed upon by the 
naturall inhabitants as alga by us during 
the time of our aboad. ,. The following 
extracts are typical. "Pagatowr, a kinde 
of graille so called by the inhabitants; the 
same in the West Indies is called J'vlayze. 
English men call it Guinney wheate or 
'rurkie wheate, according to the names of 
the countreys from whence the like hath 
been brought. The graine is about the 
bignesse of our ordin~ry English peaze 
and not much different in forme and shape; 
but of diuers colours; some white, some 
red, some yellow, and some blew. All of 
them yealde a .. ery white and sweete 
flowre; being used according to his kinde it 
maketh a very good bread. ·Wee mad .. 
of the same in the countrev some mauU 
whereof was brued as good ~le as was to b~ 
desired. So likewise by the help of hops 
thereof may bee made as good Beere. It is 
a graine of marueillous great increase. , .. 
There i~ also another {!]'eat hearbe in f,ll'me 

..... /' 
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ADVENTURE LAND ON THE GREAT NORTHERN 

"See America 
First" 

A DePendable 
Railway 

Glaciex 
NATIONAL PARK. 

Open June 15th to September 15th 

YOU will enjoy living at least a little while this 
summer amid the unspoiled million acres of Gla­

cier National Park. Its glistening summits, its spar­
kling mile-high lakes, its great stands of first growth fir 
and pine, its flashing waterfalls, its tremendous vistas, 
at once possess you with their spell. 

You do what you please when you please-fish, hike, 
ride horseback, climb; tour in motor coaches and mo­
tor launches; or just loafluxuriously. You ride practi­
cally into the Park in the comfortable luxury of the 
de luxe New Oriental Limited or other fine Great 
Northern trains. The Great Northern's roadbed, 
running across the Continental Divide through low­
altitude Marias Pass, forms the 60-mile southern 
boundary of Glacier National Park. 

Plan your trip now. Mail the coupon. Burlington 
Escorted Tours include Glacier National Park; or you 
can take one of the Great Northern's own fixed cost 
tours of one to seven days or longer. Inquire now. 

NEW ORIENTAL LIMITED 
De Luxe Train-No Extra Fare 

r---------~~--------------------~ I. L>-4-J I 
I A. J. DICKINSON, Room 712, Great Northern Railway, St. Paul, :\Iinn. I 
• S .. nd me free books about Glacier I\"ational Park and cost from this point of a .... __ ........ ~ 
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CALCBBOSE-Oaloh .. D CrHlOtate. A mtzture CODtallllnl m 
100ae chemical combination approxlmatel,. equal WIIlChta 
of _te and lime. 
~Prom 0.25 to 1 Om. (4 to 18 cralDll) rfeJ7 two to 

four hourS, begtnning with small d_ an4 craduallJ' in­
creasing untU tolerance III reached. 

Pbplolocloal AetioD-aee Creosote. It III claimed that 
calcreoao doea not readllJ produce cutr10 d.IlItre-. naUlea 
or vomitlnr. . 

CALOlIIBL-See 110111'0111'0" Chloride. 

CALOlllBLOL-<lolloldal CalomeL A colloidal form of oalo-
mel containing album1no1dl. 
Do_InternaUy the eame u calomel Bzternal1:r R III 

\lied u a dustlng powder, mixed with an equal quantRJ' of 
Itarch, or of a mixture of starch and zinc aZIde, or m the 
form ot calomel ointment. 

Pb111010clcal Aeeloa-The action of CaIomelolls the same 
as that of calomel, but It Is claimed that R Is I1lper1or be­
cause of Itl power at form1ng oolloldallUllpens1olll In water. 
actlD8' more rapldl1 and elllclentl1, and that It Is non­
Irritant. 
CALUMBA-The dried root of Jateonhba palma,.. (La­

marct) Werl (Pam.lIIeallpermaoe.). Srnon1m: Columllo. 
Do_10m. (15 cralDll). . 
Standard af 8&renPh-Calumba ),Ields not more than 11.11 

percent of acid-insoluble ub. 
eoutUueaU--Calumba contalD.l several alt&loldl (cal­

umbanlD, Jateonhlla and palmatln) related, to herberlD. 
Phlllolocleal Actlon-Calumba acta u a simple bitter, It 

Is free from utrlngenC)', and III one of the mollt useful mild 
tonica with little stlmulatlDr power. 

Note: Blberfleld, 11109, foond that theM subIItancea dUrer 
onIJ quantltatlvel1 In action, paral:vzln. the central nerv­
OUI s:vztem. eapeclaU), the respirator)' center, and lowering 
the blood prellure through cardiac and vasa-motor de­
pre81lon. 
CALUMBA, TINO'l'UBB 01' 

Don--4 co. (lAu1d dram). 
CAlIIBOGIA-8ee Gambop. 

CAlIIPBOR 
DOI_BJ mouth or hypodermic 0.2 Om. (3 cra1na). 
Conatltuellt.-A dextrorotatoJ7 ketone obtained from 

ClDDamomum Camphora. (1..) Bees and Bberma1er (Pam. 
La.ura_l. 

Ph1110loclca.I Aotlon-Camphor III a ra.pldl,. absorbed, 
volatile Initant. In manJ respects It acts 11II:e the volatile 
olll, and III claued with the antlapumod1ca. It II atlmu. 
lant. lledative, rubefacient, diaphoretic, IllChtIJ antisep.­
tic, etc. 

Looal11-It stlmulatea. and then par&1:vzea the -17 =:: :r::tr" It also Itlmulatel the nerve CODyeJ'!Dr the 

GeIleral Aotlon-It stimulate. the central Jl.erVOUl ..,... 
&em. 11l1t the brain then the medu1la; thII III aucceeded b, 
deprCllllon, and IOmet1me1 b1 parat:ralll of these caters. 

,I 
l 

AGBNTS IN COMMON USB .• , 

Clreata".. an4 Rupiratto_Are 1\Ht. stimulated an4 
thp' deprellCd. The medunar,. centers are dected and 
alu the cardlac muscle. The cutanlOUI blood _la are 
d1'I,ted caUllng dlaphorella. 

:tate_tlll.1 and Oenito-UrlDar1 Tra.o*-It polllonlDr la 
,l.ow tbese may be Inltated. :a:J1m1natlon tateI place 

~
,hroUlh the tldneyl, lnags, and sttn. . 

PollOlllIIr-The 'oUowln1 symptoms may be ohHrved: 
. rapid. feeble pulae: the blood preBsure often showl curloUIJ 

rhJ'thml of rille and faU; rapid shallow respiration; cold 
clammJ akin; delirium, epileptiform conwlalonl; and otherl 
indicated above. 
CAlIIPIIOR, SPIRlT8 01' 
~1 cc. (15 minlmll). 
Stancilli'd or SVeDrtlt-BPlrltll of camphor contalD.l not 

le&I than SI.Ii Om. an4 not more than 10.11 Om. of camphor 
Inet.ch 100 co. . 
OAlllPBOR WA.TD 
D~lo cc. {~U Auld drama'. 
Coutn_*-A aaturated BOlutlen of camphor In distilled 

water;· \III1llIJ 2 Om. of powdered camphor in eaoll 1,000 co. 
CANADA. Tl1BPENTJNE OR BALSAH-A. lIllllId o1eore1llD 

obtaID<Hi from Ahles balsamea (LlDn.) MUler. 
00_1.3 to 2 Om. (20 to 30 gralD.l). 
CoutUuent_Volatlle aU (20 to 30 perceat) onCJ7ataU1s-

able reat", and a bitter principle. 
PhlI'olocloal Aotion-RellOmblea turpentlne; rarlly ued 

In medicine. . 
CANNABIS-The female 1D1\0l8SC8nce of Cannahls ... iI"", 

Linn., \l'ar. Inclloa. 
Do_0.06 to 0.6 (1 to 10 mlnlms), increased cautloully. 
PbllloJorlc&U1 tested. 
Coomaent_The latest Investlgatlonl aboy two ter· 

penell, pllramn, and cannabinol-a toxic red 011 which has 
beea found to ezert the t1plcal action at Cannabis Indlila. 
Cannabinol Is readily oxidized atter which It III Inert. The 
chemllllr,' 01 Cannablll Indica III veJ7 dI1lIcult. and the lIat 
of conlt1tuentll haa beea reyllled repeatedlJ. 

Ph1aloloclcal Action-Powerful narcotic, antispasmodic, 
ana1plIiG, aneathetlc, In IIOme ID.Itancea aphrodllllac. Pol. 
IonOUI (?). It 11 ftJ7lrritant to mucoUllurIacea and can­
not be used u • local anesthetic. 

The Be\'Vou SlItem-eannabllllndlca prodUcell a marted 
deranpmeat of the centra.1 nervoUl s:vztem. The deet Is .. 
mtnure of stimulation and deprell1on-aomOilwhat almllar 
to morpblne, and varles wRh individual and raclalld1ollJ'll­
crac1ea. l.u tun medicinal d01lO1I It causes exhilaration. in­
toxication, dellrlous haUuclDatlon. IUbaequentl1 mIlan­
chol1a, drOWllln .... stupor. and numhDell of the eztremJ.. 
tiel. 1n &I1lmalll It produces ataxla and other evldeaces of 
action on the nervoua centera. The ICnaatloD of paID II 
1eIIened or entlrq abaent. The PUPlla are dUated In p0i­
soning. 

The circulation Is but little atfected by ordlnar)' do .... 
althoul'b In cues of polllonlnlln anlma1II. the heart stofped 
betore thu resplrator1 movementll ceased. Inhalation 0 the 
dra. pnera1l1 accelerate. the heart. Intrayenous InJec­
tion 11011'1 the pu1le In 1i.n1mala, partiJ' throuch IDh1hRorJ 
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stimulation and partly throueh direct action on the car­
diac muscla. 

AIlmenhol'7 aDel Urln&r:r 'bach-The pattent uuall7 
awakens from tbe Influence of cannabis tndlca hunK17. 
The tntestlnal secretions are not dimlllished as by opium, 
and there is no tendency to constipation; the urine Is in­
creased rather than decreased. 

Polaollinr-Altbough tbe drug produces alarmlne symp­
toms, there are no authenUc recordsot fatal results In man. 
Patients recover from enormous doses. The symptoms may 
be combated by faradization of the respiratory muscles and 
careful doses of strycbntne. 

Note: This drug varies greatly tn activity. None but • 
phylliolosloal1)' tested preparation should be WIed. Purtber­
more, It should be admtnlstered with cautton, &8 the same 
dosage from the same lot may produce dl1ferent degrees of 
elfects upon dllferent tndlvidualll, dependent on personal 
and racial Idiosyncrasies. 
CANNABIS, EXTRACT OP 

Do.e-O.Olll Gm. (0.25 gratn). 
Ph,..lolortcal ActloD-See Cannabis. 

CANNABIS, nuw EXTRAOT OF 
Dote-O.l cc. 11.15 mtnlms). 
PII,..lolorteal Aetlon-8ee Cannabis. 

CANTIIABWE8-The dried bodies of Cantharis vellicatoria 
De Greer. Synonyms: Spanish flies. Rnllian file .. 
Bote-DHuted, 0.03 to 0.06 ceo (0.15 to 1 mtnlm); rarely 

used tntemaUJ. 
ConstltueaH-Cantharldin is the active one. 
Ph7'lolorlcai AeUon-An Irritant polson-A powerful 

stimulant wIth a pecuUar dIrection to the urinary and 
genItal organa. It is dIuretIc In moderate dosu. Exter­
nally applied it is rubefacient and vealcant. 

Loeal AcUon-When appUed to the akin It is very Irritat .. 
Ing Producing redness, burning, vellication. I18vere pain, and 
If the eontact be prolonged, deep'lnfIammatlon and lliaugh­
Ing. Upon the mucous surface the elfect is the Bame. Can­
tharidin is rapidly absorbed and elimtnated unchanged by 
the ldcIney.: even when applied external1)', it may be ab· 
sorbed In aufllclent amount to cause severe renal irritation. 

General Actlon-Given InternaU", medlclllal dOll8s prg.. 
duce sensations of warmth tn the mouth, throat and lltom. 
ach, and ,light stimulation of the kidneys and urinary 
tract. Ita alleged aphrodisiac action Is not manifest ezcept 
when given In almost toxic doses. 

Toste DoRa produce violent irritation, and even blister­
Ing of the mucous surfaces of the alimentary tract; great 
thlut; vomiting, probably of peripheral origin; tntense 
paln In the abdomen, and purctng. Death may result from 
collaplI8 due to gastro-Intesttnal Inflammation. 

Genito-Urln&rY Syate_Paln Is felt In the lumbar re­
,Ion, kidneys, bladder, and along the entire urethra. Thlll'e 
Is priapism, widespread acute nephritis. bloody urtne-a.t 
first scanty, then suppressed, agonizing vesical tenesmus 
great irritation of the extemal genlto-urtnar), openings: 
One of the first changes tn the kldneys is thought to be 
endatlon of whIte blood corpuscles, then desquamative 
nephrltls. 

I ,I AGBN'J'S IN COMMON USB 

Otrll1llator7 8,..0_The blood pressure and the card1ac 
force are luaened, the pu1ll8 rao is Increased. 

Respiration becomes rapid and dyspneic before death. 
Central NerTou. 8Ylo_l"atal doses produce hyperemia 

of the brain and .plnal cord. Confusion, pasalni tnto coma 
and con vulalons, tnelleatu a specUlc central nervoUII In­
lluence. 

Antidote-None known: treatment must be conducted on 
general principleS; evacuation and washing of the stomach: 
demulcent and albuminous drinks freely: no oila. Opium by 
the rectum to aliay pain and relieve the stranCU1')'. An­
esthetics with caution tn severe _II. 

Note: Cantharides is the mOlt important member of the 
group of related irritants which tncludea capsicum., polson 
oak, and croton oIL 
CANTHARIDES, TINCTtlBB-Synonyms: Cantharlclla tine­

tura, P. L 
Dote-O.l co. (1.5 mlllimal. 

C~~IN-c..s. • .o ..... The tnner anhydride of cantha-

Bote-Prom 0.00626 to 0.0005 am. II/litO to 1/120 lI1'atn). 
PII,..lolorloal Action-Preparations of cantharldtn are 

used tn place of correspondtng preparations of cantharldel 
and have the advantage of being more cleanly and more 
unltorm In strength. Oantharidtnls more toxlo to the kid­
neys when the urine is acid than when It is alll:alIne. 
CAPROKOL-Hex:r1-r_rclnol. A resorctnol tn which one 

of the hydrogen atoms of the beluene ring is replaced by 
bexy}. 
Dote-O.3 to 1 Gm. (II to 15 lI1'allla). 
Actions and Ules-A non-irritant urtnary antiseptiC ef­

fective In acid or alkaline urine. The emelency of caprokol 
depends to some extent upon Ita propertJ of reducing the 
aurface tenllion of the urtne. Diuretic drues Includlne sodi­
um carbonate, and large quantities of llulds tnerease sur­
face tenSion and should not be emploJed durtng treatment 
with ca.prokol. CSee RelorclDoL) 

CAPSICUM-The dried rIpe fruit of Capsicum frutuceDI 
1..., (!'am. Solana_J grown tn Africa. BJDonyms: Ca:r­
enne Pepper, African Ohillia. 
Dose-O.06 am. (1 gratn). 
Shondarel of Strenrth-Contallla not more than 3 percent 

of Its atems and calyxes, and not more than 1 percent of 
other foreign organic matter; yields not less than .12 per­
cent of non-volatHe, ether-soluble extractive and not more 
than 1.211 percent of aCid-insolUble asb. 

CondltuenH-Capsalcln-A crJstal1llle volatile acrid 
prtnclple, olia and rullla, ete. 

Physlolorloal ActloD-A powerful topical stimulant and 
irritant, rubefacient and .tomachie. AppUed to the aII:1n It 
soon produces redness, Intense patn, and tlnal1)' delltroys 
the cuticle. It acts slmUarly on the mucous surface. Med­
letnal doses produce an acreeable lensatlon of warmth tn 
the stomach; laree or overdosu cause irritation of the all. 
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Mariahuana 

By Victor Lewitus 

T HERE is a plant which at pres­
ent offers promise of adding its 
weight to our already overbur­

dened narcotic problem. It is tech­
nically known as Cannabis indica, but 
is more commonly recognized as In­
dian hemp, hashish or mariahuana. It 
is also variously known, according to 
its manner of preparation, as bhang 
(the infusion), charas (the extracted 
resin), ganjah (as a tobacco), and 
majum (as a confection). The term 
mariahuana originates from the lMexi­
can or South American languages in 
which the term connotes any sub­
stance which produces an intoxication, 
and the term hashish or hasheesh is 
partly represented in our own word 
"assassin." The terms thus point to 

A JAR OF MARIABUANA; ThREE" REEFERS" 
OR MARIAHUANA CIGARETTES; HEMP SEED 

SOLD FOR BIRD FOOD 

JULY 1936 

CANNABIS INDICA (MARIAHUANA) 
Note the compound loothed leaflets and ehe 

clusters of flowers of this herbaceous plant 

some of its deleterious properties. 
Although originally indigenous to 

India, Asia :Minor, and Northern 
Africa, the drug has reached our shores 
where it grows in the wild state as 
Cannabis sativa. Recently it gained 
a place for itself in the newspaper col­
umns because the New York police 
department discovered a lot in Brook­
lyn covered with the stuff. It was 
found on investigation that this "crop" 
was supplying the "needs" of a large 
number of soldiers on Governor's Is­
land who came easily into the habit of 
purchasing the stuff in order that they 
might make "reefers" for themselves. 
The officers noticed tha t their troops 
went "loco" and could not report for 
duty, and this led the police to investi­
gate, with the results referred to. 
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The plan t consists of an herb which 
reaches several feet above a man's 
shoulders, bearing compound finger­
like leaves which are conspicuously 
toothed, and flowers at the upper 
terminal ends in clusters. It contains 
an active resin which is optimum dur­
ing the flowering stage--abundant in 
the female plant. 

At one time it was cultivated in 
many parts of the world and in our 
own country for its fiber from which 
rope, twine, and cloth was made and 
for this purpose it is still utilized in 
some localities. I t has also been em­
ployed for its oil (from the seeds) 
which is quick drying as is linseed oil. 
The seeds themselves are widely used 
in bird foods of various types. Fur­
thermore, the resinous principle has 
marked analgesic properties and for 
this reason it is used as a part of the 
formula of corn collodions since it 
readily allays pain. 

In the narcotic world, however, it 
is known as the "murderous" narcotic 
-a well-deserved caption for it is 
known that in the Orien t bands of men 
under its influence have run amuck 
and perpetrated the most heinous 
crimes. The drug is used similarly to 
opium-often smoked, or chewed in 
the form of a sweetmeat. It produces 
hallucinations in which the mind is 
freed from all restraint. The imagi­
nary experienc{'s and sensations are 
intensely realistic and the victim of 
this narcosis finds delight in lhis, as if 
they were actual experiences. The 
reaction later reverses itself, and there 
is an imaginary suffering which finds 
expression in violent acts which often 
lead to a strong impulse to do great 
harm. I t is during this stage t hat the 
desire to kill is greatest. and large 
groups of men haye been known to en­
gage in mortal combat under its influ­
ence. In large dosage, Cannabis may 
cause paralysis of the extremities, 

difficult breathing, and a feeling of 
impending death accompanied by that 
of uncontrollable terror. 

Fortunately, unlike most other nar­
cotics, the drug is not known to cause 
a permanent addiction, for by absti­
nence the victim can be cured. Con­
tinual use, however, is known to pro­
duce a violent type of insanity which 
has brought to it the name "loco 
weed." The subject will suddenly 
turn with murderous violence upon 
whomever is nearest to him. He will 
run amuck with knife, axe, gun, or 
anything else that is close at hand, and 
will kill or maim without any reason. 
After the sudden outburst wears away, 
the memory is left blank and the vic­
tim of these narcotic effects returns to 
normal. 

The federal laws do not include 
hashish in their regulations but many 
of the progressive states have em­
bodied in their statutes, measures to 
prevent its cultivation, sale, and 
distribution promiscuously. Even 
though it is not truly a "habit former" 
the danger of its widespread use, be­
cause of ease of cultivation, must not 
be overlooked. There have been 
some rumors as to its use by school 
children, which cannot be denied since 
it is easy to believe that these ado­
lescents will "try anything once." 
Strict control such as that provided in 
the Harrison Narcotic Act is the 
remedy in this instance. 

~ 
Leprosy in Hawaii 

I~ the April 10, 1936 issue of Public 
Jlealth Reports, U. S. Treasury Depart­

ment, Dr. C. W. Binford presents a history 
and study of leprosy in Hawaii, where the 
disease is still prevalent. While the spread 
of leprosy to the United States will prob­
ably never become serious, it nevertheless 
furnishes a focus of the disease commer­
cially close to the mainland. 
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ctroplaters Elect 
A.B. Wilson President 

Wage and Hours Bill Likely 

·tin~ DisCUll!se8 Standards for" : ... 

To Be Long ."Time in Process 
WASHINGTON, June 17, 1937. 'to the proposed labor stal}dards board 

and might work great hardship on 
many types of industry, Non-Ferrous Metal Type 

Of Platin~ 
scussion oC the progress of labora-

tests of plating on non-ferrous 
11s in 1936, looking toward the de­
pment of standard specifications. 
ther with the reading of technical 

i!TS on all phases of electroplating. 
the election of new officers con­

Ited the major interests of the 
nty-fifth annual meeting of the 
eriean Electroplaters' Society, in 
.ion in the Hotel Pennsylvania, this 
". June 14 to 17. There were 567 
:nbcr!'! in attendance. 
'he tollowin~ olTlccr~ were elected:­
~~ident. A. B. Wilson:' or- the Chevro-
:Motor Company. Flint. Mich.: first . 
e~ptesident. Franklyn J. MacStocker, • 
the Metal Art Company. this· city; 

:ond vice-president. Roy Goodsell. of 
! Racine Plating Company. Racine, 
.5.; third vice-president, Austin Flet­
er, of the Ternsted Manufacturing 
mpany, Binghanaton, N. Y. W. J. R. 
mnedy. executive secretary, was re­
Jcted. 
Or. William Blum. of the United 
ates Bureau of Standards. in report­
~ on the exposure tests of plated 
.ating on copper, brass, zinc, and die­
.sting, stated that these tests and a 
w new sets on steel and iron were 
arted in the spring of 1936. He stated 
\at the report was confined to plat­
Il( on non-ferrous metals on which 
lost of the coatings are thinner than 
10se on the steel. in accordance with 
:)mmercial practice. The effort is be-
19 made to have the Federal specifica­
ons consistent with the quality of 
ommercial articles that are required 
:) meet similar service, ,the report 
tated. In this connection it was fur­
her stated that the requirement of the 
;pecifications adopted by the American 
.!:lectroplaters' Society and the Amer­
.C~:l Society for Testing Materials, es­
)ecially for zinc and cadmium coat­
.n~s. have been incorporated in several 
Federal speCifications. 

The report, read by Dr. Blum, con­
cluded that certain of the results were. 
however. so consistent that they war­
rant the following. pureiy tentative con­
clusions:-! 1) Chromium coatings with 
no undercoat of nickel furnish very lit­
tle protection: (2) Of all base metals. 
the protective value increases with the 
thickness of nickel: (3) Relatively thin 
nickel coatings furnish more protec­
tion on brass than on zinc or steel (this 
is consistent with the customary prac­
tice of using less nickel on brass than 
on zinc or steel); (4) About the same 
protective action is furnished by a given 
thickness on zinc and on steel. 

In connection with the magnetic 
method for measuring the thickness of 
nickel coatings on non-ferrous metals, 

Arguments for and against the Black­
Connery bill to control wages and work­
ing hours were continued this week by 
witnesses appearing before the joint 
hearings by the senate and house labor 
committees, although interrupted by the 
sudden death of Represen:ative.·William 
p, Connery, jr., of Massachusetts, co­
author of the bill and chairman of the 
house committee. 

So far the committee has taken no 
action to fill the various blanks in the 
bill which will fix the minimum wages 
and maximum hours to be used in aU 
industries prodUCing goods for inter­
state commerce,· nor has it attempted 
to re:;olve' any of the other contra­
\'erllal I!C!cUon!l or the bill, 

A number of wltn'e~ses for bUliness 
groups, Including G~Qrge H. Davis, 
president of the Chamber .. of Commerce 
of the United States, testified. this week 
that the bill delegates excessive powers 

'Hot' Oil Extension Bill 
Is Signed by President 

WASHINGTON, June 14, 1937. 
The President today signed the Con­

nally bill extending the so-called "Hot" 
Oil Law to June 30. 1939. as originally 
approved February 22, 1935, thereby in­
suring a continuation of the present oil 
conservation polley of the Department 
of the Interior. 

Through the extension of the law 
there will be continued joint action in 
the conservation of oil and gas be­
tween the Federal Government and the 
States of Kansas, Louisiana. New Mex­
ico, Oklahoma and Texas. which are 
now producing 7S percent of the tota' 
petroleum production of the United 
States. Each State determines for it­
self. in accordance with the provisions 
of State laws. the amount of oil which 
currently may be produced from its 
fields and wells in the prevention of 
above-ground waste and underground 
waste, 

At the senate hearing on the bill, Sec­
retary of the Interior Harold L. Ickes 
cited several examples of conservation 
through the co-operation of the Federal 
and State Governments. He said that 
the producing life of the East Texas 
field, which contains more than 22,000 
wells and produces 15 percent of the 
national oil output, has been extended 
by the conservation of reservoir energy 
to such an extent that estimates of re­
covery from the field have been in­
creased 30 percent or about 600,000,000 
barrels. 

Sidney Hillman, president of the 
Amalgamated Clothing Workers of 
America, endorsed the bill practically 
with('ut reservations in spIte of the fact 
that some other labor leaders have crit­
icized the power of the board to fix 
wages higher than the fiat minimum to 
be stipulated in the bill. Mr. Hillman 
did oppose giving the board power to 
investigate collective bargaining con­
tracts with the purpose of ascertaining 
whether or not the hours and wages 
established by contract are in line with 
those set by the board for other indus­
trie:;, 

The two committees evidently face a 
dllTlcult task In ·revlsl",1 the bill, and It 
is likely that much time will be con­
sumed in the process, and that whatever 
legislation is enacted will be qUite dif­
ferent from the present draft. 

Marihuana :Regulation 
Bill Passed by House 
WASHINGTON, June 14, 1937. 

The house of representatives today 
passed a bill CH.R. 6906) for the regula­
tion of the traffic In marihuana. The 
measure was passed in the amended 
form recommended by representatives 
of the oilseed crushing industry. It 
would require all handlers of marihuana 
(cannabis) to register with the Treas­
ury Department and would place a tax 
of $1 an ounce on legitimate transfers 
of the drug and $100 an ounce on illicit 
dealings in the' material. 

The . bill as. passed omits from tho 
definition of marihuana hempseed oil 
and oilcake and the sterilized seeds of 
the plant as well as the mature stalks. 
The definition was so written following 
hearings on the . bill at which repre­
sentatives of the hempseed industry 
suggested that such a definition would 
permit the industry to operate without . 
interference while it would In no way 
defeat the purpose of the measure, the 
suppression of the illicit traffic in the 
marihuana drug. 

Under the terms of the bill legitimate 
handlers of marihuana would be re­
quired to pay occupational taxes as fol­
lows: - Manufacturers. compounders. 
and importers, $24 per year; producers. 
$5 per year; dealers, $3 per year; prac­
titioners. including doctors, dentists, and 
veterinarians, and those who use mari­
huana for experimental purposes. $1 
per year. 

The measure now goes to the senate, 
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*' THE sprawled body of a young girl 
.. lay crushed on the sidewalk the 

other day after a plunge from the fifth 
story of a Chicago apartment house • 
Everyone called it suicide, but actually 
it was murder. The killer was a narcotic 
known to America as marijuana, and to 
history as hashish. It is a narcotic used 
in the form of cigarettes, comparatiVe!} 
new to the United States and as dan­
gerous as a coiled rattlesnake. 

How many murders, suicides, rob­
beries, criminal assaults, holdups, bur­
glaries, and deeds of maniacal insanity 
it causes each year, especially among the 
young, can be only conjectured. The 
sweeping march of its addiction has been 
so insidious that, in numerous commu­
nities, it thrives almost unmolested, 
largely because of official ignorance of 
its eft'ects. 

Here indeed is the unknown quantity 
among narcotics. No one can predict 
its effect. No one knows, when he places 
a marijuana cigarette to his lips, whether 
he wUl berome a philosopher, a joyous 
reveler in a musical heaven, a mad in­
sensate, a calm philosopher, or a mur, 
derer. 

_ .. _ . ..1 , •. i' 

Marijuana, a stalk of which is 
shown above, is amtrlbuting to 
our alarming wa~ oj sa crime, 
according to many police offi, 
dais. The weed can be easily 
recognized by its seven-bladed, 
saw,tooth leaves. It grows in 

stalks jrom 3 to 8 jeet high 

That youth has been selected by the 
peddlers of this poison as an especially 
fertile field makes it a problem of serious 
concern to every rnan and woman in 
America. 

THERE was the young girl, for in, 
stance, who leaped to her death. Her 

story is typical. Sorne tirne before, this 
girl, like others of her age who attend 
our high schools, had heard the whisper ... 
ing of a secret which has gone the rounds 
of American youth. It promised a new 
thrill, the smoking of a type of cigarette 
which contained a "real kick." Accord ... 
ing to the whispers, this cigarette could 
accomplish wonderful reactions and with 
no harmful aftereffects. So the adven­
turous girl and a group of her friends 
gathered in an apartment, thrilled with 
the idea of doing "something different" 
in which there was "no harm." Then a 

friend produced a few cigarettes of the 
loosely rolled "homemade" type. They 
were passed from one to another of 
the young people, each taking a few 
puffs. 

The results were weird. Some of the 
party went into paroxysms of laughter; 
every remark, no matter how silly, 
seemed excruciatingly funny. Others of 
mediocre musical ability became almost 
expert; the piano dinned constantly. 
Still others found themselves discussing 
weighty problems of youth with r& 
markable darity. As one youngster ~ 
pressed it, he "could see through stone 
walls." The girl danced without fatigue, 
and the night of unexplainable exhilara .. 
tion seerned to stretch out as though it 
were a year long. Time, conscience, or 
consequences became too trivial for c:on­
sideration. 

Other parties followed, in which in.­
hibitions vanished, conventional bar­
riers departed, all at the command of 
this strange cigarette with its ropy, 
resinous odor. Finally there came a 
gathering at a time when the girl was 
behind in her studies and greatly wor­
ried. With every puff of the smoke the 



feeling of despondency lessened. Every. 
thing was going to be all right-at last. 
The girl was· "floating" now, a term 
given to marijuana intoxication. Sud. 
denly, in the midst oflaughter and danc. 
ing, she thought of her school problems. 
Instantly they were solved. Without 
hesitancy she walked to a window and 
leaped to her death. Thus can mari· 
juana "solve" one's difficulties. 

The cigarettes may have been sold by 
a hot tamale vendor or by a street 
peddler, or in a dance hall or over a 
lunch counter, or even from sources 
much nearer to the customer. The 
police of a Midwestern city recently ac. 
cused a school janitor of having con. 
spired with four other men, not only 
~o peddle cigarettes to children, but 
even to furnish apartments where smok, 
ing parties might be held. 

A Chicago mother, watching her 
daughter die as an indirect result of 
marijuana addiction, told officers that 
at least fifty of the girl's young friends 
were slaves to the narcotic .. This means 
fifty unpredictables. They may cease 
its use; that is not so difficult as with 
some narcotics. They may continue 

A weed that grows wild throughout the country is 

making dope addicts of thousands of young people 

B Y B. J.II S 1 I B G E B 
U. S. O>mmissioner of Narcotics 
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addiction until they deteriorate mentally 
and become insane. Or they may tum to 
violent forms of crime, to suicide or to 
murder. Marijuana gives few warnings 
of what it intends to do to the human 
brain. 

THE menace of marijuana addiction 
is comparatively new to America. In 

1931, the marijuana file of the United 
States Narcotic Bureau was less than 
two inches thick, while today the reports 
crowd many large cabinets. Marijuana 
is a weed of the Indian hemp family, 
known in Asia as Cannabis Indica and 
in America as Cannabis Sativa. Almost 

everyone who has spent much time in 
rural communities has seen it, for it is 
cultivated in practically every state. 
Growing plants by the thousands were 
destroyed by law-enforcement officers 
last year in Texas, New York, New 
Jersey, Mississippi, Michigan, Maryland, 
Louisiana. lI1inois, and the attack on 
the weed is only beginning. 

It was an unprovoked crime some 
years ago which brought the first realiza .. 
tion that the age-old drug had gained a 
foothold in America. An entire family 
was murdered by a youthful addict in 
Florida. When officers arrived at the 
home they found (Continued on page 150) 
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the youth staggering about in a human 
slaughterhouse. With an ax he had killed 
his father, his mother, two brothers, and a 
sister. He seemed to be in a daze. 

"I've had a terrible dream," he said. 
"People tried to hack off my arms!" 

"Who were they?" an officer asked. 
"I don't know. Maybe one was my 

uncle. They slashed me with knives and 
I saw blood dripping from an ax." 

Be had no recollection of having com, 
mitted the multiple crime. The officers 
knew him ordinarily as a sane, rather 
quiet young man; now he was pitifully 
crazed. They sought the reason. The boy 
said he had been in the habit of smoking 
something which youthful friends called 
"muggles," a childish name for marijuana. 

Since that tragedy there has been a race 
between the spread of marijuana and its 
suppression. Unhappily, so far, marijuana 
has won by many lengths. The years 1935 
and 1936 saw its most rapid growth in 
traffic. But at least we now know what we 
are facing. We know its history, its effects, 
and its potential victims. Perhaps with 
the spread of this knowledge the public 
may be aroused sufficiently to conquer 
the menace. Every parent owes it to his 
children to tell them of the terrible effects 
of marijuana to offset the enticing "private 
information" which these youths may have 
received. There must be constant en' 
forcement and equally constant education 
against this enemy, which has a record of 
murder and terror running through the 
centuries. 

T HE weed was known to the ancient 
Greeks and it is mentioned in Homer's 

Odyssey. Homer wrote that it made men 
forget their homes and turned them into 
swine. Ancient Egyptians used it. In the 
year 1090, there was founded in Persia the 
religious and military order of the Ag, 
sassins, whose history is one of cruelty, 
barbarity, and murder, and for good 
reason. The members were confirmed users 
of hashish, or marijuana, and it is from 
the Arabic "hashshashin" that we have the 
English word "assassin.:' Even the term 
"running amok" relates to the drug, for 
the expression has been used to describe 
natives of the Malay Peninsula who, under 
the influence of hashish, engage in violent 
and bloody deeds. 

Marijuana was introduced into the 
United States from Mexico, and swept 

across America with incredible speed. 
I t began with the whispering of vendors 

in the Southwest that marijuana wOl!!d 
perform miracles for those who smoked it, 
giving them a feeling of physical strength 
and mental power, stimulation of the im­
agination, the abiliry to be "the life of the 
party." The peddlers preached also of the 
weed's capabilities as a "love potion." 
Youth, always adventurous, began to look 
into these claims and found some of them 
true, not knowing that this was only half 
the story. They were not told that addicts 
may often develop a delirious rage during 
which they are temporarily and violently 
insane; that this insanity may take the 
form of a desire for self~estruction or a 
persecution complex to be satisfied only by 
the commission of some heinous crime. 

IT WOULD be well for law~forcement 
officers everywhere to search for mari­

juana behind cases of criminal and sex as­
sault. During the last year a young male 
addict was hanged in Baltimore for criminal 
assault on a ten-year~ld girl. His defense 
was that he was temporarily insane from 
smoking marijuana. In Alamosa, Colo., a 
degenerate brutally attacked a young girl 
while under the influence of the drug. 
In Chicago, two marijuana-smoking boys 
murdered a policeman. 

In at least two dozen other campara, 
tively recent cases of murder or degenerate 
sex attacks, 'many of them committed by 
youths, marijuana proved to be a con­
tributing cause. Perhaps you remember 
the young desperado in Michigan who, a 
few months ago, caused a reign of terror 
by his career of burglaries and holdups, 
finally to be sent to prison for life after 
kidnapping a Michigan state policeman, 
killing him, then handcuffing him to the 
post of a rural mailbox. This young bandit 
was a marijuana fiend. 

A sixteen-year~ld boy was arrested in 
California for burglary. Under the in, 
fluence of marijuana he had stolen a 
revolver and was on the way to stage a 
holdUp when apprehended. Then there 
was the nineteen,year~ld addict in Colum, 
bus, Ohio, who, when police responded to 
a disturbance complaint, opened fire upon 
an officer, wounding him three times, and 
was himself killed by the returning fire of 
the police. In Ohio a gang of seven young 
men, all less than twenty years old, had 
been caught after a series of 38 holdups. 
An officer asked them where they got their 
incentive. 

"We only work when we're high on 
'tea,' " one explained. 

"On what?" • 
"On tea. Oh, there are lots of names for 

it. Some people call it 'mu' or 'muggles' or 
'Mary Weaver' or 'moocah' or 'weed' or 
'reefers'-there's a million names for it." 

"All of which mean marijuana?" 
"Sure. Us kids got on to it in high 

school three or four years ago; there must 
have been twenry,five or thirty of us who 
started smoking it. The stuff was cheaper 
then; you could buy a whole tobacco tin 
of it for fifty cents. Now these peddlers 
will charge you all they can get, depending 
on how shaky you are. Usually though, 
it's two cigarettes for a quarter." 

This boy's casual story of procurement 
of the drug was typical of conditions in 
many cities in America. He told of buying 
the cigarettes in dance halIs, from the 
owners of small hamburger joints, from 
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peddlers who appeared near high schools at 
dismissal time. Then there were the "booth 
joints" or Bar-B-Q stands, where one 
might obtain a cigarette and a sandwich 
for a quarter, and there were the shabby 
apartments of women who provided not 
only the cigarettes but rooms in which 
girls and boys might smoke them. 

"But after you get the habit," the boy 
added, "you don't bother much about 
finding a place to smoke. I've seen as 
many as three or four high~hool kids 
jam into a telephone booth and take a 
few drags." 

The officer questioned him about the 
gang's crimes: "Remember that filling' 
station attendant you robbed-how you 
threatened to beat his brains out?" 

The youth thought hard. "I've got 
a sort of hazy recollection," he answered. 
"I'm not trying to say I wasn't there, 
you understand. The trouble is, with all 
my gang, we can't remember exactly what 
we've done or said. When you get to 
'floating,' it's hard to keep track of things." 

From the other youthful members of 
the gang the officer could get little in­
formation. They confessed the robberies 
as one would vaguely remember bad 
dreams. 

"If I had killed somebody on one of 
those jobs, I'd never have known it," ex­
plained one youth. "Sometimes it was 
over before I realized that I'd even been 
out of my room." 

T HEREIN lies much of the cruelty of 
marijuana, especially in its attack upon 

youth. The young, immature brain is a 
thing of impulses, upon which the "un­
known quantity" of the drug acts as an al, 
most overpowering stimulant. There are 
numerous cases on record like that of an 
Atlanta r-oy who robbed his father's safe 
of thousands of dollars in jewelry and cash. 
Of high-school age, this boy apparently 
had been headed for an honest, successful 
c.areer. Gradually, however, his father 
noticed a change in him. Spells of shaki, 
ness and nervousness would be succeeded 
by periods when the boy would assume a 
grandiose manner and engage in excessive, 
senseless laughter. extravagant conversa, 
tion, and wildly impulsive actions. When 
these actions finally resulted in robbery 
the father went at his son's problem in 
earnest-and found the cause of it a mari­
juana peddler who catered to school chil, 
dren. The peddler was arrested. 

It is this useless destruction of youth 
which is so heartbreaking to all of us who 
labor in the field of narcotic suppression. 
No one can predict what may happen after 
the smoking of the weed. I am reminded 
of a Los Angeles case in which a boy of 
seventeen killed a policeman. They had 
been great friends. Patrolling his beat, the 
officer often stopped to talk to the young 
fellow, to advise him. But one day the 
boy surged toward the patrolman with a 
gun in his hand; there was a blaze of yeJ.... 
lowish flame, and the officer fell dead. 

"Why did you kill him?" the youth was 
asked. 

"r don't know," he sobbed. "He was 
good to me. I waS high on reefers. Sud, 
denly I decided to shoot him." 

In a small Ohio town, a few months ago, 
a fifteen'year~ld boy was found wander; 
ing the streets, mentally deranged by 
marijuana. Officers learned that he had 
obtained the dope at a garage. 
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"Are any other school kids getting 
dgarettes there?" he was asked . 

"Sure. I know fifteen or twenty, maybe 
more. I'm only counting my friends." 

The garage was raided. Three men were 
arrested and 18 pounds of marijuana 
seized. 

"We'd been figuring on quitting the 
racket," one of the dopesters told the ar­
resting officer. "These kids had us scared. 
After we'd gotten 'em on the weed, it 
looked like easy money for a while. Then 
they kept wanting more and more of it, I 
and if we didn't have it for 'em, they'd get. 
tough. Along toward the last, we were 
scared that one of 'em would get high and 
kill us all. There wasn't any fun in it." 

Not long ago a fifteen~year~ld girl fan 
away from her home in Muskegon, Mich., 
to be arrested later in company with five 
young men in a Detroit marijuana den. 
A man and his wife ran the place. How 
many children had smoked there will 
never be known. There were 60 ciga­
rettes on hand, enough fodder for 60 mur­
ders. 

A newspaper in Sr. Louis reported after 
an investigation this year that it had dis­
covered -marijuana "dens," all frequented 
by children of high-school age. The same 
sort of story came from Missouri, Ohio, 
Louisiana, Colorado--in fact, from coast 
to coast. 

In Birmingham, Ala., a hit-tamale 
salesman had pushed his cart about town 
for five years, and for a large part of that 
time he had been peddling marijuana ciga­
rettes to students of a downtown high 
school. His stock of the weed, he said, 
came from Texas and conSisted, when he 
was captured, of enough marijuana to 
manufacture hundreds of cigarettes. 

In New Orleans, of 437 persons of vary­
ing ages arrested for a wide range of crimes, 
125 were addicts. Of 37 murderers, 17 
used marijuana, and of 193 convicted 
thieves, 34 were "on the weed." 

ONE of the first places in which mari­
juana found a ready welcome was in a 

closely congested section of New York. I 
Among those who first introduced it there 
were musicians, who had brought the' 
habit northward with the surge of "hot" 
music demanding players of exceptional 
ability, especially in improvisation. Along 
the Mexican border and in seaport cities 
it had been known for some time that the 
musiCian who desired to get the "hottest" 
effects from his playing often turned to 
marijuana for aid. 

One reason was that marijuana has a 
strangely exhilarating effect upon the 
musical sensibilities (Indian hemp has 
long been used as a component of "singing 
seed" for canarv birds). Another reason 
was that strange quality of marijuana 
which makes a rubber band out of time, 
stretching it to unbelievable lengths. The 
musician who uses "reefers" finds that 
the musical beat seemingly comes to him 
quite slowly, thus allowing him to inter­
polate any number of improvised notes 
with comparative ease. While under the 
influence of marijuana, he does not realize 
that he is tapping the keys with a furious 
speed impossible for one in a normal state 
of mind; marijuana has stretched out the 
time of the music until a dozen notes may 
be crowded into the space normally occu, 
pied by one. Or, to quote a young musician 
Mrested by Kansas (Continued on page 152) 
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o RID 
By JOHN DUNGAN 

THE burglar, caned the most poorly paid 
of all criminals, has had his wages cut 
again by an almost human mechanical 
detective. The moment he steps into a 
room it turns on lights, sets off a siren, 
signals the police, snaps his photograph, 
and even doses him with tear gas. The 
de luxe model, employed in factories, 
rings the manager's home and also the 
chief operator of the local telephone. The 
photoelectric cell is the brain of this robot 
watchman. - . 
DOCTORS can now see your bones, 
stomach, lungs, and other organs in action 
with the aid of a new X-ray movie cam­
era. A fast-moving X-ray picture, when 
slowed down, permits the visual study of 
bodily functions, something previously 
impossible. 

• • 
TODA Y'S youth studies a lot of things 
outside of classrooms and books. Uni­
versity of Miami zoology students dressed 
in diving helmets descend to the floor of 
the Gulf Stream to learn about life from 
the sea urchin. The University of Michi­
gan course in scientific exploring has its 
lecture hall in the geological wilds of 
Alaska. At Southeastern Oklahoma State 
Teachers' a practical course in "minor 
household repairs" makes handy men of 

. future husbands. And the student himself 
is his own text in the personality improve­
ment class conducted by New York Uni­
versity. 

• • 
THE stewardesses of a coast-to-coast air­
line now make the men passengers feel at 
home by trading bedroom slippers and 
evening newspapers for their shoes. 

• • 
THE microscopic kitchenette iPt the mod­
em apartment has encouraged a furniture 
manufacturer to devise a complete house­
keeping unit that looks like a large radio, 
but when the lid is lifted an electric plate, 
percolator, and toaster pop up. Below 
there are drawers and compartments for 
dishes, utensils, and groceries, and on the 
back a small refrigerator. 

• • 
ARTIFICIAL products made from cow's 
milk now include buttons, combs, foun • 
tain-pen barrels, cigarette holders, glue, 
goldfish food, and artificial wool. 

ENGINEERS are literally utilizing junk 
to build highways. In Georgia recently a 
stretch of road was built of old tin cans, 
flattened by a steam roller, then covered 
with packed sand and soil. Some Queens­
land, Australia, paving is rubber. Pari­
sians are experimenting with irof! roads. 
A mixture of molasses and oil is being 
used in treating certain highways in 
India. The Germans add powdered 
aluminum to prevent softening of tar and 
asphalt roads and to increase visibility 
at night. 

• • 
FAMILY washes are going into com­
munity washing machines in increasing 
numbers. The newest wrinkle is the me­
tered and coin-operated electric washer, 
600 of which are being installed in De­
troit apartment buildings. 

• • 
FARMERS this summer can plow and 
reap to musical accompaniment. A new 
radio-equipped tractor also has water­
inflated tires to make riding more com­
fortable. A tire manufacturer offers a 
special water-pressure tank, making in­
flation easy. 

• • 
A SPORTING goods factory recently 
grafted the bicycle onto the mechanical 
horse in a new one-piece gymnasium-a 
machine which does your exercising for 
you. Turn on the motor and the device 
delivers the simultaneous thrills of can­
tering, rowing, cycling, and swimming. 
I t is designed for lazy people who need 
their livers shaken up. 

• • 
FOR housewives who drain palatable 
vitamins into the kitchen sink, the U. S. 
Bureau of Fisheries states that the oil in 
canned salmon just reeks with vitamins 
and the soft-cooked canned salmon bones 
are rich in calcium. 

• • 
S. FRIEDLANDER, of Memphis, Tenn., 
is inventor-of.the-month for creating a 
nonslip bathtub with a door in it. To 
operate: (1) Twist knob, letting down 
door, which becomes a rubber-covered 
ramp; (2) walk into the tub, sit down. 
slam door tight, and turn on the water; 
(3) proceed as in orthodox tubs, but be 
sure to drain before leaving if you value 
the plaster on the ceiling below. 

(Continuedjrom page 151) City officers as 
a "muggles smoker": 

"Of course I use it-I've got to. I can't 
play any more without it, and I know a 
hundred other musicians who are in the 
same fix. You see, when I'm 'floating,' I 
own my saxophone. I mean I can do any­
thing with it. The notes seem to dance 
out of it-no etfort at all. I don't have to 
worry about reading the music-I'm 
music-crazy. Where do I get the stuff? 
In almost any low-class dance hall or night 
spot in the United States." 

Soon a song was written about the drug. 
Perhaps you remember: 

Have you seen 
That funny reefer man? 
He says he swam to China; 
Any time he takes a notion, 
He can walk across the ocean." 

It sounded funny. Dancing girls and 
boys pondered about "reefers" and learned 
through the whispers of other boys and 
girls that these cigarettes could make one 
accomplish the impossible. Sadly enough, 
they can-in the imagination. The boy 
who plans a holdup, the youth who seizes 
a gun and prepares for a murder, the girl 
who decides suddenly to elope with a boy 
she did not even know a few hours ago, 
does so with the confident belief that this 
is a thoroughly logical action without the 
slightest possibility of disastrous con­
sequences. Command a person "high" 
on "mu" or "muggles" or "Mary Jane" 
to crawl on the floor and bark like a dog, 
and he will do it without a thought of the 
idiocy of the action. Everything, no mat· 
ter how insane, becomes plausible. The 
underworld calls marijuana "that stuff 
that makes you able to jump off the tops of 
skyscrapers. " 

REPORTS from variolls sections of the 
country indicate that the control and 

sale of marijuana has not yet passed into 
the hands of the big gangster syndicates. 
The supply is so vast and grows in so many 
places that gangsters perhaps have found 
it difficult to dominate the source. A big, 
hardy weed, with serrated, swordlike 
leaves topped by bunchy small blooms 
supported upon a thick, stringy .stalk, 
marijuana has been discovered in almost 
every state. New York police uprooted 
hundreds of plants growing in a vacant 
lot in Brooklyn. In New York State alone 
last year 200 tons of the growing weed 
were destroyed. Acres of it have been 
found in various communities. Patches 
have been revealed in back yards, behind 
signboards, in gardens. In many places 
in the West it grows wild. Wandering 
dopesters gather the tops from along the 
right of way of railroads. 

An evidence of how large the traffic 
may be came to light last year near La 
Fitte, La. Neighbors of an I taHan family 
had become amazed by wild stories told 
by the children of the family. They, it 
seemed, had suddenly become millionaires. 
They talked of owning inconceivable 
amounts of money, of automobiles they did 
not possess, of living in a palatial home. 
At last their absurd lies were reported to 
the police, who discovered that their 
parents were allowing them to smoke 
something that came from the tops of tall 
plants which their father grew on his farm. 
There was a raid, in which more than 
500,000 marijuana plants were destroyed. 
This discovery led next day to another raid 
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on a farm at Bourg, La. Here a crop of 
some 2,000 plants was found to be growing 
between rows of vegetables. The eight 
persons arrested confessed that their main 
source of income from this crop was in 
sales to boys and girls of high-school age. 

With possibilities for such tremendous 
crops, grown secretly, gangdom has been 
hampered in its efforts to comer the profits 
of what has now become an enormous busi­
ness. I t is to be hoped that the menace 
of marijuana can be wiped out before it 
falls into the vicious protectorate of power­
ful members of the underworld, 

BUT to crush this traffic we must first 
squarely face the facts. Unfortunately, 

while every state except one has laws to 
cope with the traffic, the powerful right 
arm which could support these states has 
been all but impotent. I refer to the 
United States government. There has 
been no national law against the growing, 
sale, or possession of marijuana. 

As this is written a bill to give the 
federal government control over marijuana 
has Qeen introduced in Congress by 
RepreSentative Robert L. Doughton of 
North Carolina, Chairman of the House 
Ways and Means Committee. It has the 
backing of Secretary of the Treasury 
Morgenthau, who has under his super­
vision the various agencies of yhe United 
States Treasury Department, including 
the Bureau of Narcotics, through which 
Uncle Sam fights the dope eviL It is a 
revenue bill, modeled after other narcotic 
laws which make use of the taxing power 
to bring about regulation and control. 

The passage of such a law, however, 
should not be the signal for the public to 

(Continued from page 58) 

good thing I happened along when I did," 
Dan remarked, "with you playing peach­
orchard shinny, and the tournament only 
a week away." He tossed up a ball and 
caught it. "This afternoon," he said, 
"you and I are going down to the Stop and 
Sock emporium on the Phillipsburg road 
and work on that slice of 'Yours." 

When they got back to the clubhouse 
Carena and Brick were on the porch. 

Carena said, "Why, Danny, what in the 
world are you doing here?" 

But Brick wasn't thrilled about it; 
Brick didn't clap him on the back and ask 
him to come in and have a drink, the way 
he usually did with celebrities. His dark 

lean back, fold its hands, and decide that 
all danger is over. America now faces a 
condition in which a new, although ancient, 
narcotic has come to live next door to us, i 

a narcotic that does not have to be . 
smuggled into the country. This means a 
job of unceasing watchfulness by every 
police department and by every public­
spirited civic organization. It calls for 
campaigns of education in every school, 
so that children will not be deceived by the 
wiles of peddlers, but will know of the in­
sanity, the disgrace, the horror which mari­
juana can bring to its victim. And, above 
all, every citizen should keep constantly' 
before him the real picture of the "reefer : 
man"-not some funny fellow who, should 
he take the notion, could walk across the 
ocean, but-

In Los Angeles, Calif., a youth was 
walking along a downtown street after 
inhaling a marijuana cigarette. For many 
addicts, merely a portion of a "reefer" is 
enough to induce intoxication. Suddenly, ' 
for no reason, he decided that someone had 
threatened to kill him and that his life 
at that very moment was in danger. 
Wildly he looked about him. The only 
person in sight was an aged bootblack. 
Drug-crazed nerve centers conjured the 
innocent IQld shoe-shiner into a destroying 
monster, Mad with fright, the addict 
hurried 110 his room and got a gun. He 
killed the old man, and then, later, babbled 
his grief over what had been wanton, un­
controlled murder. 

"I thought someone was after me," he 
said. "That's the only reason I did it. I 
had never seen the old fellow before. Some­
thing just told me to kill him!" 

That's marijuana! 

"Why don't you play around with us . 
this afternoon, Danny?" Carena invited. 

But Dan shook his head. " Sorrv. ! 
Carena. I'm going to be busy." . I 

And he was. He moved up to old Miss 
Pink's on the Waterloo road and turned up 
at eight every morning in his car. "Post­
man style holiday," he explained, and for a 
week there was somebody else's picture 
with "Chip Shots" in the Evening Record. 
Hour after hour they worked at the Stop : 
and Sock place, getting her hands right, . 
getting the quirks and twists out of the . 
ball. They played the Newton course and 
Spring Brook, and Dodd's Hollow, where 
the tournament was to be played. 

"There's a real mon," Gramp pro­
nounced. Aunt Gretchen liked him, too. i 
He stayed for dinner almost every night, I 
and evenings they'd sit on the terrace and I 
play Dodd's Hollow hole by hole. "Six's a 
mean one, Sherry," Dan would say.: 
"Carena's sure to try to drive over the 
brook, but you play safe;" or, "Watch 
fourteen, Sherry. Those sand traps are a 
little nearer than they seem to be." 

Gramp cleared a place for the Warren 
Cup on top of the bookcase. He could 
see it sitting there, he said, "all shiny and 
pawky." And Aunt Gretchen wondered 
what it would be like to have a champion 
in the family. But Sherry wasn't so sure. 
Sherry watched Carena and Brick walk 
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FLAX and HEMP 
Frr»n the Seed to the Loom 

By GEORGE A. LOWRY 

LOWRY &: GRAt.l. INC., NEW YORK, N. Y. 

THIS country imports practically all of its fibers except cotton. The 
Whitney gin, combined with improved spinning methods, enabled 
this country to produce cotton goods so far below the cost of linen 

that linen manufacture practically ceased in the United States. We cannot 
produce our fibers at less cost than can other farmers of the world. Aside 
from the higher cost of labor, we do not get as large production. For 
instance, Yugoslavia, which has the greatest fiber production per acre in 
Europe, recently had a yield of 883 lb. Comparable figures for other coun­
tries are Argentina, 749 lb; Egypt, 616 Ib; and India, 393 lb; while the 
average yield in this country is 383 lb. 

To meet world competition profitably, we must improve our methods all 
the way from the field to the loom. Flax is still pulled up by the roots, 
retted in a pond, dried in the sun, broken until the fibers separate from the 
wood, then spun, and finally bleached "dth lye from wood ashes, potash 
from burned seaweed, or lime. Improvements in tilling, planting, and 
harvesting mechanisms have materially helped the large farmers and, to 

a certain degree, the smaller ones, but the processes from the crop to the 
yarn are crude, wasteful, and injurious. FlO. 1 FIBER FLAX 

Some flax is now pulled by machine and retring hastened 
by using warm water in tanks. Spreading the straw to dry 
is still laborious work and, while a thousand patents have been 
issued for breakers and scrutchcrs, tOOIT.. for considerable im-
provement still remains. Spinning, while effective, is seven 
times more expensive for linen than for cotton, wool, or 
worsted, and the subsequent handlings are expensive and dele­
teri?us. As advances in the arts are not made by dwelling on 
theIr merits but rather on their demerits, I will now endeavor 
to show the present state of the art and where material im-
provement is possible. . 

While neither presuming nor attempting to instruct our 
agricultural experts, I wish to give our engineers who are not 
farmers an outline of fiber-flax production and the development 
of mechanisms for reducing the straw to fiber and making it 
into finished linen. If a strand of yarn from a piece of finished 
linen is unraveled, it will be found to be composed of fibers 
that are from s/s to Ph in. long and approximately 1/10.000 

in. in diameter and look like cotton. Let us consider the 
mechanisms and processing used to reduce the fiber to this 
condition from its parent straw and compare these with more 
recent mechanisms and methods and compare the results at­
t~ined by a new process at a fraction of the previous cost in 
tIme, labor, chemicals, and equipment. Real progress is al­
ways made from the complex to the simple. 

CULTIVATION OF FLAX 

Thorough knowledge of the soil and its vagaries can only be 
obtained by living on it through many successive rotations of 
crops and noting their effect on each other and the effect 
of.differentfertilizers. While the analysis of both plants and 
salls can be obtained, what particular chemical the micro­
organisms in the soil can best use to make the required plant 

C?ntributed by t~e Process. Industries Division and presented at the 
Agf1cultural ProcessIng MeetlOg, New Brunswick, N. J., feb. 26, 1937, 
of TRII AMRltIC'AN SOCtETY OF MECHANICAL ENGINEERS. 

TABLE 1 AVERAGE YIELD PER ACRE fROM 
DIFfERENT SEEDS 

Average 
Varier)" sclltched flax per acre, lb 

Stormont Gossamer .......... . 
Liral Crown .. " .............. . 
Stormont Cirrus... . . .. . .............. . 
J. w. S.. . ....... . 
Commercial (Riga) ............ . 

7}1 
71.0 

719 
61 3 
467 

food cannot be told. However, you can never be far wrong in 
using good old stable manure for it has a fine assortment of the 
necessary gases and bacreria. Belgium prefers cow manure for 
flax. 

Fiber flax (Fig. 1) has been grown almost everywhere be­
tween the frigid zones from upper Canada to South Africa and 
from the Atlantic to the Pacific but does best in temperate 
zones. An ample supply of moisture is the most essential 
requisite and eady spring plantings are most likely to get it. 

From the stubby taproot of fiber flax, many fine tendrils will 
go as deep in the ground as the plant is tall, provided the ground 
is sufficiently pulverized. Therefore, deep plowing and thor­
ough breaking up of the soil is of the greatest importance in 
order that these tendrils may derive benefit from the mois­
ture and gases from below, as well as taking other essentials 
down. 

Much progress has been made in the last decade in developing 
new strains of fiber-flax seed to get better yields of straw, seed, 
and fiber. This was initiated by John W. Stewart, a North 
Ireland farmer, who, from many crops, selected the best speci­
mens and kept planting the seed therefrom until he had what is 
now a standard seed, known to the trade as "'J.W.S." From 
this, J. N. McBride of the Seaboard Air Line got a yield per 
acre of 6250 lb of dry straw, from which 1100 Ib of fiber and 
6621/2 Ib of seed were obtained, while the average yield from 
eight fields of ordinary flax was 3600 lb of straw and 476 Ib of 
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seed. Since Stewart started this plan, 
many imitations have appeared and sot:le 
improvement has been made, the most im­
portant strains and their yields on test 
plots being given in TabId. 

The seed should be planted uniformly, 1 
in. deep, at the rate of about 90 lb to the 
acre, after which the land should be welI­
harrowed and packed by rolling. It does 
not follow by any means that the large 
straw will give a better yield of fiber per 
pound but it does give more per acre. 

HARVESTING 

Fiber flax should be harvested before it 
is too ripe or between 75 and 100 days after 
seeding. At that time, the bolls begin to 
turn from yellow to brown, the seeds are 
firm and turning from drab to brown, the 
leaves have mostly fallen, and the stalks 
are turning yellow. A self-rake reaper, 
which will cut the flax close to the ground 
and place the straw in windrows, will 
probably give best results. The straw may 
be left a day to dry but should be kept 
straight. It is then bound in smaH bundles 
of not more than 6 in. in diameter and set 
up in shocks. A self-binder may serve 
the purpose but does not Cut as low as a 
self-rake reaper, and the branching flax 
plants do not work as well in the elevator 
and binder as wheat and oats. Flax straw 
is tougher to cut than wheat or oats and 
the cutting bar should have a more rapid 
motion with sharp, smooth-edged cutting 
sections. Hand pulling COStS $12 to $15 
per acre; machine pulling, $8 to $10 per 
acre; and a self-rake reaper, $0.50 to $1 
per acre. 

The principle on which the machine pull­
ers work is not new and several of them are 
on the market, but they are still much too 

FIG. 2 STALK OF expensive for anyone but large growers 
or community ownership. They consist of 

FIBER FLAX SHOW-

Pairs of vertical belts traveling in the 
ING LAY OF THB 

same direction and with sufficient pressure 
FIBERS 

against each other to pull the straw out of 
the ground and carry it along to an automatic binder. Flax has 
been pulled instead of cut because it was necessary to keep 
the end of the straw sealed when pool or river retring was car­
ried on since cut straw allowed water to enter the inside of the 
straw, causing it to ret unevenly. The new tall strains of flax 
and some little improvement in cutting bars of self-rake or self­
binder are the most likely solution of the harvesting situation, 
as hand pulling in this country is hardly to be considered. 

Average height of flax straw is 40 in. but many of the new 
strains exceed that length. Roots contain no fiber and the 
seed ends, but little. Average-size retted straw, not having 
more than 10 per cent of moisture, has from 28 to 30 per cent 
of fiber. This yield of straight fiber is never attained by the 
scutching mechanism now in general use; in fact, more often 
it is only half of that. As the flax grows, it has from 20 to 30 
leaves at intervals along its stem, and, at each of these, is a 
node where the fibers coming up from the root run out. Con­
siderable fiber, therefore, does not run the full length of the 
stalk. The lay of the fiber on the stalks is shown in Fig. 2. 

MECHANICAL E::'Il'GINEERING 

If fiber is whipped from the "<JOt end to the seed end mam of 
these fibers may not be removed, but if the stalk is h:ld by· the 
seed end and whIpped to the root end, against the grain as it 
were, these shorter fibers will be stripped off. This is what 
every method in general use for scutching flax, whether it be by 
hand, scutching wheel, turbine, or hackle, does. When the 
straw is broken, the scutcher grips a handful by the seed end 
and subjects it to a whipping action by a blade of wood in his 
hand or by a revolving wheel with several blades. He then 
reverses the beating from the root end toward the seed end. 
The whipped-off fibers go with the shives and this has to be 
rescutched and reworked many times to get rid of the latter. 
However, all of the losses do not occur in this way. Full­
length fibers are made up of short, laminated ones that are 
held togerher by gums and enough of this gum is beaten off in 
these handlings to loosen somewhat their hold on each other. 
As a ~o~sequence, by the time the flax reaches the spinning 
stage, It IS much under its original dimensions. 

RBTTlNG AND DRYING 

Two methods of retting are practiced. The effect of water 
retting is to lessen the adherence of the fiber to the stem but 
leaving the former with its full strength to resist the severe 
whipping that is necessary to separate it from the shives. 
When chemical retting, which is really degumming, is used, the 
adherence of the fibers to each other is lessened to such an extent 
that they cannot withstand the strenuous beating of the scutch­
ing operation, and the result is a conglomerate mass of short 
fibers and shives. 

In water retting, the straw is subjected to sufficient mois­
ture-either from dew, melting snow, or rain or by submerging 
it in ponds, rivers, or tanks-to cause fermentation. This 
and the bacteria that develop partially consume the gums 
connecting the fiber with the woody portion of the stalk. 
If retting continues too long it will also consume the fibers, 
so care must be taken to remove the straw at a time when wood 
and fiber will part easily. In Russia, the largest producer, 
most of the flax is dew-retted which is not as good a method 
as water retting. 

In Fig. 3 is shown the latter method being used in Belgium, 
where from ten days to twO weeks are required; while in Ire­
land, where the climate is colder, it mav take from two to four 
weeks, depending on the temperature of the water. To hasten 
this operation, tanks with water heated to about 90 F and cir­
culating slowly are used and the practice is increasing. Retting 
of the stalks make the shives or woody part only fit for burn­
ing. If unretted, they contain 7 per cent of proteins and 3 per 
cent of fat and are almost as good as some clovers for catde food 
or may be made a portion thereof. 

After retting, the straw is spread on the grass and turned 
several times to keep the color even. When nearly dry, hand­
fuls are set up on their root ends, cone fashion, so the air mav 
blow through, and, in the event of rain, shed it off. Air drying 
for all fibers is preferred to artificial heat. When the straw is 
fuHy dried, it is tied in sheaves and stacked. After it has gone 
through a sweat, it is considered in good condition to go to the 
scutch mill. This last treatment is called stack curing. 

MECHAN1CAL AND CHEMICAL DEGUMMING OF FLAX FIBER 

Like many important advances in the arts, this also came 
about by accident. The inventors, while exhibiting a new 
machine for cleaning rerred flax, ran out of retted straw but 
had a sheaf of the unretted straw just as it came from the field 
with the seed on. With misgivings, they ran it through the 
machine, and, to their astonishment, it was not only perfectly 
deseeded but almost perfectly scutched. With time and per-
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sistence and many rebuildings of machines, scutching also was 
satisfactorily accomplished. 

Then came the difficulty; no market existed for unretted 
fiber, and linen men ridiculed the idea of degumming chemi­
cally. In addition to this there was the knowledge that, in 
spite of large premiums offered during the Civil War for those 
wQ.o could make flax spinnable on cotton-mill machinery, 
which was made idle by the embargo on cotton, no one had 
succeeded in doing it. However, it was "root, hog, or die," 
and many experiments were tried with vegetable oils, ethyls, 
and alkalies at varying temperatures. Some were encouraging, 
but costs and results had to be kept in mind, and, out of all 
these, caustic soda was found cheapest and best and most easily 
recovered after using. 

Treatment of flax can be varied considerably according to the 
character of the product desired and the uses to which it may be 
put. On one hand, we may wish to obtain a product for spin­
ning on regular linen machinery, and, on the other, we may 
wish to make a fiber that will spin on cotton or woolen machin­
ery, which will require a modified treatmenr. In the first 
case, crude fiber obtained by mechanical treatment of the straw 
and thus freed from over 80 per cent of the nonfibrous material 
originally contained may be subjected to hot water under pres­
sure in the absence of air, at a temperature that is preferabk 
above the normal boiling point. This treatment effectually 
removes water-soluble constituents and gives a fiber which is 
much like that obtained by careful retting but superior in 
strength and uniformity to ordinary rerted fiber. It should be 
hackled just as ordinary ret ted fiber is hackled after scurching, 
as hot-water digestion does not remove the shives. 

Instead of hot water under pressure being used alone, some 
sodium carbonate may be employed and this greatly increases 
the solvent action of the water and a fiber is obtained that is as 
strong as, but is also superior in color to, the best retted fiber. 
The sodium-carbonate solution does nOt digest the shives com­
pletely but leaves a fiber that can be spun on linen machinery 
after hackling. 

To digest flax shives completely, a stronger more-protracted 
treatment is required. For this, an 8 or 10 pef cent caustic-soda 
solution that has been heated to 300 F or above is used under 
pressure in the absence of air. 
Although much of the non­
fibrous matter is destroyed 
within approximately 1 hr, 
thorough digestion requires a 
treatment of 2 hr or more. 
Treatment for 3 hr or longer 
does not sensibly injure the 
cellulose fiber that constitutes 
35 per cent of the shives, and, 
as this treatment removes the 
wax at the same time that it 
digests the shi yes, a fiber is 
obtained which has the proper 
"slip" to spin well on either 
cotton or woolen machinery. 

Table 2 presents a compari­
son of the losses in the vari­
ous steps from seutched fiber 
to bleached linen using me­
chanical and chemical degum­
ming. This shows that the 
weight of bleached fabric 
available from a dry-straw 
weight of 27,880 lb is 1305 Ib 
with mechanical degumming 
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and 2691 Ib with chemical degumming or approximately 21/4 
times as much. In addition, the labor and manipulation in 
the chemical method are only one tenth of those in the old 
method. 

TABLE 2 COMPARISON OF MECHANICAL AND CHEMICAL 
DEGUMMING 

Mechanical Chemical 
Per Per 

Lb cent Lb cent 

Dry·straw weight .. 2.7,880 100.00 2.7,880 100.00 

Scutched fiber ...... 2.,683 9· 62.b 6,970 2.5· oob 

Degumming loss 564 2.1.12. 4,I8l. 60.00 
Spinning fiber .... 2.,II9 78.88 2.,788 40 .00 

Loss in spinning. l.B" 11.99 70' :1.·51 
Spun yarn .. 1,865 88.or 2.,718 97·49 
Bleaching loss ....... 560 30 .03 2.7 9·93 
Bleached fabric ....... 1,30 5 4. 68" 2.,691 9· 65

b 

• Flax-mill machinery was used for spinning. 
b Based on dry-straw weight; other percentages are based on the 

weight of material available aftcr preceding process was completed. 
, Cotton-mill machinery was used for spinning. 

For making high-grade linen paper, most ofthe shives should 
be removed in the digestion, thus necessitating less bleaching 
than is ordinarily required in making paper pulp. Obviously, 
products having properties that are intermediate to those de­
scribed may be adequate for certain purposes and they can, of 
course, be prepared with ease by slight modifications along the 
lines indicated. 

SCUTCHING 

In Russia, Poland, and the other Baltic states, much of the 
straw was, and some still is, placed on a V-shaped trough and 
then forced into it bv a V-shaped lever that is hinged at one 
end of the trough .. Repeated moving of the stfaw at right 
angles across the trough and repeated driving down of the lever 
breaks up the woody part of the stalk and loosens it somewhat 
from the fiber. This partially broken straw is then taken in 
handfuls and held over the back of a chair or the end of the 
table or in front of the scurcher himself and whipped downward 
with a blade that is preferably made of some hardwood, such 
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as beech or ash. It is continually spread out fanwise to get at 
the interior stalks and is then reversed so both enes can be 
scutched. 

With the advent of power, the first machines were designed, 
at the suggestion of an agricultural expert, for use by farmers 
to thresh and scutch their own straw in weather when they 
could not work outdoors. In the early machines, fluted rollers 
for breaking the straw were developed as well as the wooden 
blade that is mounted at right angles to a revolving shaft and is 
used to whip off the cracked-up shives. Some machines, in­
stead of having blades on the revolving shaft, have them on 
revolving drums and the flax is carried across the face of the 
drum by belts that clamp the fiber. Others are set up in inter­
meshing pairs with curved blades like lawn mowers and the 
flax is conveyed between them. To get away from whipping 
the straw against the grain and also to lessen the work of the 
scutchers, many experiments have been made with different 
forms of flute in the breaking rollers, as well as increasing 
their number and giving them irregular revolution. 

Flax straw is sensitive to weather or moisture conditions, 
and while that can be allowed for in all hand or wheel scutch­
ing: it is not satisfactorily taken care of in the drum or auto­
matic types. The drum type is called the turbine and was de­
veloped because, as time went on, the difficulty of getting 
skilled scutchers increased since the work is hard and objec­
tionable from a health standpoint. Turbines also have a larger 
output than hand scutching. In Belgium, where they are 
frequently used, the flax receives a preliminary scutching with 
the turbine and is finished on the hand wheel. Scutchers and 
fa.rmers have one great objection to the machine; it cannot 
scutch flax under 30 in. in length. Therefore, the farmers are 
docked heavily for the short straw which is used for upholstery 
tow instead of for valuable line flax. The distance on each 
side from the clamp to the scutching blades and the width of 
the holding clamps are the cause of the trouble. 

Another type consists of four slotted plates that have a recip­
rocating motion between five stationary slotted plates. Each 
revolution of the driving shaft bends and rubs the straw eight 
times. When the machine is running at 1000 rpm, the straw 
thus receives 8000 rubbings and bendings per minute. As the 
average speed of the straw through the farmer's machine is 24 
ipm, each inch of straw is rubbed and bent approximately 28 
times with a driving-shaft speed of 1000 rpm. To suit varying 
straw conditions, the extent of the bending and the pressure 
of the rubbing can be quickly adjusted. 

To get a crosswise rubbing in addition to the reciprocating 
movement, machines have been built with movable blades 
mounted on opposing crankshafts. Later developments in the 
demand for cellulose-yielding products for wood flour and pos­
sibly for fodder have resulted in the construction of a larger 
machine for heavy duty and also to scutch hemp. Since flax is 
harvested before cotton is planted and the gins are idle during 
the summer, growers could handle flax in their idle gin plants 
the same as they do seed cotton. Efforts are now being made to 
perfect this arrangement. 

To remove the shives from flax and the shards from hemp, 
each individual blade must be acted on by the cleaning mecha­
nism throughout its length. Consequently, the depth of the 
mass or apron of straw fed into the machine will materially 
affect its cleaning action; for the thicker the bed, the more dif­
ficult it is to reach the interior straws, and the thinner it is, 
the more certainly will all the straws be operated on. There­
fore, the operator, in feeding the machine, must use both hands 
to give the straw a certain flattening out, and the machine 
itself must have a spreading-out action. When the fiber to be 
scutched is held in clamps, it is, to a certain extent, bunched. 
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This is so even in hand scutching, but the results in either case 
are still so unsatisfactory that the fiber has to go through many 
combings, some of the pins being as close as 50 per inch before 
it is fit for spinning. 

ROUGHING, HACKLING, AND SPINNING 

On reaching the spinning mill, the first operation is called 
"roughing." Its purpose is to straighten out and parallel the 
entangled fibers and remove shives, also to square the ends by 
breaking off the straggling fibers, and to break up the hanks of 
scutched flax into "cuts" for convenience in hand hackling 
and to fit the clamps on the ha~kling machine. The work 
consists in repeatedly drawing the flax through a coarse hackle 
fastened to a bench until the required condition is attained. 
In this operation, the flax is first grasped by the top or seed end 
and hackled toward the root end and then reversed. 

The flax is then put on the hackling machine, which con­
sists of six pairs of opposing endless traveling ladders, 3 ft wide, 
having rungs or crossbars that are studded with long, sharp 
pins, graduated in closeness from 4 per foot to 50 per inch. It is 
clamped to a conveyor by the seed end so that combing will be­
gin at the root end which is hanging down between the travel­
ing ladders, and, as the flax passes through the pins, the con­
veyor gives it a wavelike motion. Root ends are combed first 
and then the operation progresses gradually toward the clamps. 
The pieces are then automatically reversed so that the other 
end of the flax may receive the same treatment. As the result of 
these two operations, the hanks of flax are reduced to half of 
their size when received because, in combing the flax from 
the seed end, all fibers which do not reach that far are torn off 
and go into tow, also called "nails." What remains is known 
as line flax and is ready for spinning. Results of careful tests 
of straw from the dry umetted to the spinning condition are 
given in Table 3, which shows that the total fiber yield is less 
than 10 per cent of the dry-unretted-straw weight, and more 
than half of this fiber yield is tow. 

TABLE 3 FIBER YIELD OF WATER-RETIED FIBER-FLAX 
STRAW 

Fiber Tow Total 
Lb Per cent Lb Per cent Lb Per cent 

Dry weight before rer-
ting ............... 

Dry weight after ret-
1.7,880 100.00 

ting ......... 15,060 54· 1 3b 

Weight loss in reccing. 
Yield when whee/-

11.,81.0 45· 87b 

scurched ........ .. 1.,07 1 13·75" 6Il. 4.06" 1.,683 17. 81" 
Yield after roughing 

in spinning mill. .. 1,979 7. rob 704 1..)3b 1..68 3d 
9· 63

b 
Yield -.fter hackling 

4·31b 1,4II< 5·06b in spinning mill ... 1,2.02- l.,6I3 d 
9·37

b 

• Based on dry weight after retting. 
b Based on dry weight before retting. 
< Carded weight of tow yarn is 917 Ib or 3.1.9 per cent of dry weighr 

before rettin g. 
d Difference between total weighrs after roughing and after hackling, 

70 Ib, represents lint and dust thac was removed in the latter operation. 

By the time the fiber is ready for spinning, more than 90 per 
cent of the original dry-straw weight has been lost. In the 
spinning operation, approximately 1 per cent more or 12 per 
cent of the usable-fiber weight is lost. Many attempts have 
been made to utilize unretted flax straw and get a usable fiber 
without these extraordinary losses in volume and expense. 
The plan tried was to reduce the straw to tow by running it 
through many pairs of fluted rollers and then card and spin the 
fiber. A large amount of money was spent trying to make a 
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good binder twine from seed-flax straw in this way. It was a 
singk-strand twine and when the dew and rain touched it, 
retting commenced, the gums softened, the libers slipped on 
each other, and the sheaves fell apart. Insects liked the taste 
so well that half of the sheaves would be cut and come apart in a 
single night. Fabrics made from unretted liber-flax straw soon 
become sleazy because, when the gums disappear, the size of 
the yarn is smaller. When mixed with other ydrns, they lasted 
longer but, when subjected to moisture, the odor was objec­
tionable. Consequently, the plan was abandoned in this 
country and abroad. 

BLEACHING 

Mte," spinning the flax and making linen, the next step is 
b1ea9'iing which removes gums representing between 30 and 33 
pe?nt of the usable-liber weight. Bleaching is really a chemi-

-eal degumming process and the material receives drastic treat­
ment. The Irish method of bleaching consists of 22 steps and 
reduces the strength of the unbleached linen by slightly more 
than 36 per cent. 

The procedure for bleaching 1500 kg of material by the Irish 
method follows: 

(1) Boil for 14 hr with 125 kg of lime. 
(2) Wash for 40 min. in stocks. 
(3) Steep for from 2 to 6 hr in 21/2 per cent (TwaddelJ) hy­

drochloric acid. 
(4) Wash for 40 min in stocks. 
(5) Boil for from 8 to 10 hr in 30 kg of caustic soda and 30 

kg of rosin. 
(6) Run off liquid and repeat boiling in caustic soda and 

rosin for IS or 7 hr. 
(7) Wash for 4O:min in stocks. 
(8) Grass for from 2 to 7 days. 
(fJ) Steep for from 4 to IS days in % per Cent (Twaddell) 

solution of chloride of lime. 
(10) Wash for 40 min in stocks. 
(11) Steep for between 2 and 3 hr in 1 per cent (Twaddell) 

sulphuric acid. 
(12) Wash for 40 min in stocks. 
(13) Boil for between 4 and') hr in caustic soda. 
(14) Wash for 40 min in stocks. 
(15) Grass for 2 or 3 days. 
(16) Steep for between 4 and 5 hr in 1/. per cent (Twaddell) 

solution of chloride of lime. 
(17) Wash for 40 min in stocks. 
(18) Grass for from 2 to 4 days. 
(19) Steep for from 2 to 4 hr in l/S per cent (Twaddell) 

solution of chloride of lime. 
. (20) Wash for 40 min in stocks. 
(21) Steep for between 2 and 3 hr in 1 per cent (Twaddell) 

sulphuric acid. 
(22) Wash for 40 min in stocks. 

If after going through the first 17 steps of the bleaching 
process the material is not sufficiently whitened, it is washed 
on the rubbing board with a strong solution of soft soap before 
completing the operation. 

SEED FLAX 

Seed flax is grown for the seed and is planted sparsely so it 
can branch out and have more seed-bearing ends. Since the 
straw has no market, long stubble is left in the ground. It 
is cut so high that the liber left is not enough to justify the 
cost of scutching, and it has not been found profitable even for 
use in upholstery tow. The farmers call it theif quick cash 
crop as it can be harvested in 90 days after planting and comes 
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in far enough ahead of their other crops to take care of them 
financially. Quick threshing is, therefore, desirable and the 
machines used deseed 70 acres per day. Fiber from seed flax is 
good for cigarette and other linen papers. It is better than 
cotton linters for rayon and is also good for explosives. 

The United States plants 2,500,000 acres of seed flax annually, 
Canada over 1,000,000, Argentina 5,000,000, and India 3,500,-
000. Practically all of this is burned except a small quantiry 
that is fed to cattle in India and Russia. To prevent this great 
waste and give the farmers another source of income, a number 
have been interviewed and all declared their willingness to 
cultivate the soil so the binder could cut doser to the ground 
and to plant more heavily so the plants would grow taller 
and less branchy. It was pointed out to them that, while the 
average yield in the United States is only 6 bu per acre, fiber 
flax, which is planted 90 lb per acre, yields 10 to 15 bu per 
acre, thus giving not only enough additional seed to make the 
crop profitable but also straw that is profitable. The farmers 
said they would gladly try this plan if they could sell the crop 
as it stood and get cash. The farmer would harvest the crop 
for the buyer, who would take it when he wanted it. This 
sounds like a reasonable proposition for both farmer and· pur­
chaser. 

It is imperative that the blades of straw be parallel to each 
other jf they are to be cleanly scutched and a machine bas been 
devised that will parallel the tangled, threshed straw. If the 
farmers will not accept the plan suggested-to plant doser, 
cut the stalks close to the ground, and then let the buyer thresh 
and scutch in one operation, as can be done now-then the 
straw can be put through the paralleler and scutched in the 
ordinary way. 

HBMP PllODUCIlS LAllGB CROPS WITH LITTLE ATTENTION 

Hemp, the strongest of the vegetable fibers, gives the greatest 
production per acre and requires the least attention. It not 
only requires no weeding but also kills off aJI the weeds and 
leaves the soil in splendid condition for the following crop. 
This, irrespective of its own monetary value, makes it a desir­
able crop to grow. In climate and cultivation, its requisites 
are similar to flax and, like fla:x:, should be harvested before it is 
tOO ripe. The best time is when the lower leaves on the stalk 
wither and the flowers shed their polJen. A view of hemp being 
harvested in Canada is presented in Fig, 4. 

Like flax, the fibers run out where leaf stems are on the stalks 
and are made up of laminated fibers that are held together by 
pectose gums. When chemically treated like flax, hemp yields 
a beautiful fiber so closely resembling fla:x: that a high-power 
microscope is needed to tell the difference and only then, be­
cause in hemp, some of the ends are split. Wetting a few 
strands of each fiber and holding them suspended will definitely 
identify the two because, upon drying, flax will be found to 
turn to the right or clockwise and hemp to the left or counter­
clockwise. 

Before the war, Russia produced 400,000 tons of hemp, all of 
which is still hand-broken and hand-scutched. They now 
produce half that quantity and use most of it themselves, as 
also does Italy from whom we formerly had large importations. 
In this country, hemp, when planted 1 bu per acre, yields about 
3 tons of dry straw per acre. From IS to 20 per cent of this is 
fiber and 80 to 85 per cent is woody material. The rapidly 
growing market for cellulose and wood flour for plastics gives 
good reason to believe that this hitherto wasted material may 
prove sufficiently profitable to pay for the CfOP, leaving the 
COSt of the fiber sufficiently low to compete with 500,000 tons 
of hard fiber now imported annually. Hemp being from two 
to three times as strong as any of the hard fibers, much less 



, 
\ 

146 

weight is required to give the same yardage. For instance, 
sisal binder twine of 40 lb tensile strength runs 450 ft to the 
lb. A better twine made of hemp would run 1280 ft to the lb. 
Hemp is not subject to as many kinds of deterioration as are 
the tropical fibers and none of them lasts as long in either fresh 
or salt water. 

While the theory, in the past, has been that straw should be 
Cut when the pollen starts to fly, some of the best fiber handled 
by Minnesota hemp people was heavy with seed. This point 
should be proved as soon as possible by planting a few acres 
and then harvesting the first quarter when the pollen is flying, 
the second and third a week or ten days apart, and the last 
when the seed is fully matured. These four lots should be 
kept separate and scutched and processed separately to detect 
any difference in the quality and quantity of the fiber and 
seed. 

Several types of machine are available in this country for 
harvesting hemp. One of these was brought out several years 
ago by the International Harvester Company. Recently, 
growers of hemp in the Middle West have rebuilt regular grain 
binders for this work. This rebuilding is not particularly ex­
pensiye and the machines are reported to give satisfactory 
service. 

Degumming of hemp is analogous to the treatment given 
flax. The shards probably offer slightly more resistance to 
digestion. On the other hand, they break down readily upon 
the completion of the digestion process. An excellent fiber 
can, therefore, be obtained from hemp also. Hemp, when 
treated by a known chemical process, can be spun on cotton, 
wool, and worsted machinery and has as much absorbence and 
wearing quality as linen. 

SCUTCHINO MACHINlIllY 

Several types of machine for scutching the hemp stalks are 
also on the market. Scutch mills formerly operating in Illinois 
and Wisconsin used the system that consisted of a set of eight 
pairs of fluted rollers, through which the dried straw was 
passed to break up the woody portion. From there, the fiber 
with adhering shards or hurds, as they are called, was trans­
ferred by an operator to an endless-chain conveyor. This carries 
the fiber past two revolving single drums in tandem or between 
twO opposing pairs of drums in tandem, all having beating blades 
on their periphery, which beat off most of the hurds as well 
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as the fibers that do not run the fu111ength of the stalks. The 
proportion of line fiber to tow is 50 per cent each. Tow or 
short tangled fiber then goes to a vibrating cleaner that 
shakes out some of the hurds. 

In Minnesota and Illinois, another type has been tried Out. 
This machine consists of a feeding table upon which the 
stalks are placed horizontally. Conveyor chains carry the stalks 
along until they are grasped by a clamping chain that grips 
them and carries them through half of the machine. A 
pair of intermeshing lawn-mower type beaters are placed at a 
45-deg angle to the feeding chain and break the hemp stalks 
over the sharp edge of a steel plate, the object being to break the 
woody portion of the straw and whip the hurds from the fiber. 
On the other side and slightly beyond the first set of lawn­
mower beaters is another set, which is placed 90 deg from the 
first pair and breaks the other end of the straw over a similar 
sharp-edged steel plate and whips out the hurds. The first 
clamping chain transfers the stalks to another to scutch the 
fiber that was under the clamp at the beginning. Unfortu­
nately, this type of scutcher makes even more tow than the 
so-called Wisconsin type. This tow is difficult to reclean be­
cause the hurds are broken into long slivers that tenaciously 
adhere to the fiber. 

Another type passes the stalks through a series of graduated 
fluted rollers. This breaks up the woody portion into hurds 
about 3/. in. long and the fiber then passes on through a series 
of reciprocating slotted plates working between stationary 
slotted plates. Adhering hurds are removed from the fiber 
which continues on a conveyor to the baling press. Because 
no beating of the fiber against the grain occurs, this type of 
scutcher makes only line fiber. This is then processed by the 
same methods as were described for flax. 

Paint and lacquer manufacturers are interested in hempseed 
oil which is a good drying agent. When markets have been 
developed for the products now being wasted, seed and hurds, 
hemp will prove, both for the farmer and the public, the most 
profitable and desirable crop that can be grown and one that 
can make American mills independent of importations. 

Recent floods and dust storms have given warnings against 
the destruction of timber. Possibly, the hitherto waste prod­
ucts of flax and hemp may yet meet a good part of that need. 
especially in the plastic field which is growing by leaps and 
bounds. 

FlG. 4 BAllVlISTING HBMP IN CANADA 
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possible. In any case, the move is a sig­
nal of declining volume-as well as de­
clining profit margins-to still another 
group of distributors. Hard-goods deal­
ers are already on the spot, and filling 
stations soon will be if gasoline rationing 
is nationalized. 

Meanwhile, Washington is giving a 
new earnest of its intentions to moderate 
wage increases, talking about administra­
tive maehinerv to deal with the 90% of 
all wage Begot'iations that arc outside the 
National \Var Labor Board's purview. 
But profits arc bound to be pinched, 
nonetheless. l\lIany raises mllst still be 
granted, and, as labor shortages intensify 
in coming months, boosts in numerous 
lowpaid lines will be irresistible. 

Hints of freight rationing to come are 
in the wind this week. \VPB has created 
a new committee to recommend prefer­
ential treatment for various types of traf­
fic, when transportation facilities pro\'e 
inadequate. And the Office of Defense 
Transportation has announced institu­
tion of a nationwide check on carload 
freight billed at each station. The data 
will be of help, among other things, "in 
certifying priorities, if necessary." 

\\T entative" Taxes 
House committee levies 

encounter opposition but still 

meet only half the bill. Sales tax 

threatens increasingly. 

As l1latter~ stand, fe\,' in authority 
"ppear satisfied \,ith the tax bill in its 
pre~ent tentatilc draft-and "'tentatil'e" 
should be cmphaslzed. III efforb to 
raise S~.700,OOO.OOO of [eICllue. the 
\\'an and \[ean, COllllllittee has run 
into multiple difficulties, and in some 
of the ··tentati\·e" deeisiom rctched it 
has encollntcred stiff comtitncnt COll1-

plaint. 
IIencc the COllll1l0n prcdiction. shared 

bv membcrs of the eOll\llllttcc, that 
\\:l1el1 the mcm II tax picturc has heen 
studicd thoroughly, drastic I"CI'ision \,'il\ 
comc . 
• Halfwav-Thm far. thc 11C\' prO\'isions 
'"tentati\C!v" apprOl"Cd bl' the commit­
tee would achien: not much 11\0re than 
hllf the Administration's re\'enuc 
through the following devices: 

From corporations. through a 94% 
exccs'-profits tax and with increases in 
both the normal and surtax rates-S~,-
400,000.000. 

From indi\·iduals. through lowering 
exemptions for married persons to 
S I ,200, single persons to S 500. and b, 
increasing the normal rate from 4% til 
6 % and surtaxes from 6 '/~ to 77 % to 
a schedule of 12% to 81 %-S~.7)0.-
000,000. 

From mandatorv joint tax retl1rns by 
married persons, 5300.000,000. 

From revision of the capital gains tax 
\page 68), $50.nOO.000. 

In addition. there is the estate and 
gift tax which is expected to vield 
about S300,000,000 when approvcd. 
• "Head" Tax Idea-Concerned at the 
turn things arc taking, Secretary Mor­
genthau proposed the '"head" tax on 
individual income tax-filers of 55; talked 
of enforcing collection by a withholding 
tax of as much 3'> 10%; and intimated 
that, while his OWI1 proposal for lower­
ing individual excmptiom had been 
granted "tentatively" by the COlllllllttee, 
he remaincd still opposed to any s,lle~ 
tax, as do most :'\ew Dealers. 

The committee, theoretical", still has 
to find wap of raising about S 3.000,-
000,000 more. Through plugging the 
loopholes and making a fc,\' technical 
change~ in the Ia\\ affecting Illutual in­
surance companies. a fcw huudred mil­
lions might be raised. But this would 
be the "hard ,,·ay." a \yay spurned b\· 
politiciam, and it still would le~1\C Ull­

soh-ccl the ans\,-cr as to where thc rest 
could he fOllnd. 
• Faee to Face with Sales Tax-The 
committee thoroughh- realizes that the 
next hard hurdle \\'ill be to decide either 
on a sales tax of stecp rate'> or on c\'ell 
steeper ratc~ Oil a hroad schedule of 
excise taxe, that include mmt item'> of 
domestic COl1'>l1I11ption. Fc\\' C0l11l11it­
tcelllen belic\'c that thc Slllll em bc 
nmed in the latter manner. But lll;tm 

of them arc relllctll1 t to recol11ll1end ;1 
sales tax. although they ,,1\' pri\ateh 

GUARDED HEMP SEED 

For the last few mouths. the nation's 
entire suppl\' at hemp seed has been 
guarded ill a Kentucky warehouse al­
most as closcly as tIle 11<1 tioll' s gold re­
serves at Hearby Ft. K1lox. One reasoll 

this is about the only thing "he federal 
gO\'ernment can do·to get what it needs. 
It is a step which would be taken at the 
expense of many states that have ob­
jected strenuously to an "invasion" of 
their tax field . 

. As for the political aspects of the 
dIlemma, mcmbers of the committee 
already ha,·c been catching the devil 
beeausc of the lowering of income tax 
exemptions. As a consequence, they may 
change theIr lllJl1d. Labor, all factiom. 
has opposed dipping into the incomes 
of the "small" income group, and sees 
in the sales tax an e\'en morc ollerous 
load. The labor leaders kllO\\ that a 
sales Ie\"\' cannot be evaded. whereas 
111<111\' o( the hundreds of thol1sands of 
so"e<illcd "migrant" waf workers would 
not file an income tax return because 
the gmernment \\'ol!ld never be able to 
catch up '\'ith them. e\Tn though their 
incol1les \I'ere dutifully reported b\· their 
emplO\Trs. 

:\ fcmbers d~n't like the unduly large 
quantitIes of mad they arc getting. 
chleR\' from those who are already pa\'­
ing an income tax and would be hardest 
hit by the IO\\'ering of ('{emptions. 
• For the $5,000-525,000 Man-Al­
though the committee at mid-,\'eck had 
rcached no deci~i()n 011 the withholding 
blX, It 1, bcmg ImportuJled to cnaet one 
,0 that the taxpa~'er-partieularl\" the 
man in the S ;.1)00 to S2 ;.000 gronp-­
\\'ill hme a credit ncxt ,\ larch I:; against 
the increased tax he knows he will h,1\'e 
to .,houlder. 

tor tile armed guards is that hcmp 
sced is the source ot a narcotic; more 
importallt, it will produce in 1942 
cnough seed tor 3,0,000 acres next 
rear, thus relieving the shortage at 
hemp formerly imported from t/lC 
Philippille Islands. 
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AFTER THE HARVEST 

Placing Cured Stalks in Shocks 

"The Tented -Fields" 



HARVESTING HEMP 

Cutting and Shocking Seed Hemp 
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FRO M THE 

It's time to reconsider hemp 
Let me say up front that I have never 

smoked a commercially made cigarette. 
much less that devil weed with roots in hell. 
Passed through the '60s without a single pair 
of tie-dyed bell-bottoms. Identified more with 
Merle Haggard's "Okie from Muscogee" than 
Jim Morrison's "Light My Fire." 

Yet. I believe that Indian hemp (Cannabis 
sativa-yes. that Cannabis) has more to offer 
the paper industry than we are taking 
advantage of (or more correctly, we are 
allowed to take advantage of). 

Tradition. if not federal law. is on the side 
of hemp, starting with Ts'ai Lun himself. 
According to the book. The Emperor Wears 
No Clothes. by Jack Herer, from 75% to 90% of 
the world's paper manufactured before 1883 
was made from Cannabis hemp fiber, 
including the Gutenberg Bible and the first 
two drafts of the Declaration of Inde­
pendence. Augmenting the tradition of hemp 
fiber, the USDA in 1916 predicted a 
papermaking future for nonfiberous portions 
of the hemp stalk in its Bulletin No. 404. 
Hemp Hurds as Paper-Making Material. 
Hemp hurds are D.5-in. to 3-in. pieces of the 
woody inner portion of hemp that have been 
separated from the fiber. Hurds contain more 
than 77% cellulose. 

Reporting on papermaking tests with 
hemp hurds. the bulletin concluded. "Hemp" 
hurd stock acts similarly to soda-poplar stock. 
but will produce a somewhat harsher and 
stronger sheet and one of higher folding 
endurance .... In fact. the hurd stock might 
very possibly meet with favor as a book-stock 
furnish in the Michigan and Wisconsin paper 
mills. which are within the sulphite fiber­
producing region." 

A long-awaited mechanized breakthrough 
in removing the fiber-bearing cortex from the 
rest of the hemp stalk "without a prohibitive 
use of human labor" was described in a three­
page article in the February 1938 issue of 
Popular Mechanics entitled. "The New 
Billion-Dollar Crop." Written at the time of 
the passage of the federal Marijuana Tax Act 
of 1937. the article included the challenge, "If 
federal regulations can be drawn to protect 
the public without preventing the legitimate 
culture of hemp. this new crop can add 
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immeasurably to American agriculture and 
industry," This was not to be, however. 
Perhaps not coincidentally. the Tax Act 
uprooted the billion-dollar crop (1938 dollars) 
before it could be planted. 

It is the dried flowers and top leaves of the 
female Cannabis sativa. of course, that 
constitute marijuana. Without opening the 
debate on its legalization or the psychotropic 
effects of its delta-9 tetrahydrocannibal (THe) 
content. it is worth noting that interest in 
papermaking from hemp continues as our 
fiber. energy. and environmental concerns 
increase. 

The '70s was a decade of intensive study of 
Cannabis papermaking. particularly in Italy, 
France, Spain, and Holland. Different 
varieties of hemp have been developed for 
various papermaking applications, depending 
on the cooking process and end use of the 
pulp. Concurrent research and selective 
breeding reduced THe coment. In France, 
farmers must obtain lOW-THe Cannibis seed 
directly from the National Hemp Producers 
Federation, inform the Ministries of Health 
and Agriculture of their intent. and have a 
guaranteed purchaser of their crop. 

The high cost of limited production 
currently restricts hemp to specialty use such 
as European and Asian Cigarette papers. 
Cannibis hemp can probably be pulped in 
existing kenaf-pulping equipment. but it will 
take more than imported stock to make it 
economically feasible. 

Hemp is the world's primary biomass 
producer, growing ten tons/acre in 
approximately four months, It can produce 
four times the amount of paper /acre than 20-
year-old trees can and will grow in all 
climatic zones of the contiguous 48 states. 

Pyrolysis of hemp can be adjusted to 
produce charcoal. pyrolytic oil. gas. or 
methanol with a claimed 95.5% fuel-to-feed 
efficiency. Pyrolytic fuel oil has properties 
similar to Nos. 2 and 6 fuel oil. Burning 
charcoal does not cause acid rain. 

U.S. hemp-growing restrictions were set 
aside to meet material shortages during 
World War 11. They should now at least be 
modified to meet pending shortages of fiber, 
energy, and environmental quality. 

EDITORS 

JIM YOUNG 
is technical editor 
of Pulp &: Paper 

WHAT'S 
AHEAD 

MAINTENANCE 
Valve seltlction plays major 
TOI6 ;, Stone Container', 
UPgnlde .t lkas'IffIfJ, Conn .• 
corrugating tttedium mill: repsJr 
MId rsbulld ciJMiderstions for 
paper machine gear drives; 

: use of the Impact method for 
dynamic bIilIncfI otpaplll 
machine dl'yet's IIId roHttrs; 
benefits of ~ MWIlnc«J 

, computet 1echno/o(Jy to 
",SdictiVfl MId preventiWl 

, monitoring Ii ystems; how-to 
report on fTeeZe-proofing /I 

, pulp lind paper mill; computer 
. control of bearing 
tempefallnS in oII·heated 
plJpef machine cylinders 

PULPWOOD 
PROCESSING 
Pralle of woodyIJrd rsbuild at 
Federli Paper Board's 
AugusllJ. Ga., bIe8ched 
paparb08rd mill; Port 
Townsend hptJrlnstalfs 

. advanced chP th/ckrte$S 
$CINn/ng system at ifg Port 
Townsend. Wash., mil; in­
wood flail deiimtJef-dtlbar/(er 
produces quIJIIly chips 
ccmparatM to woodyard 
chipptJr$; overvitlw of fIIIMtSi 
technOlogy for ~ 
wooc/rOOlJl$. lind ownll wr:x1d 
processing 
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CANNABIS RESEARCH INSTITUTE 
P.O. Box 11008 Portland, OR 97211 

The Cannabis Research Institute is a not-far-profit 

educational and research organization devoted to the 

reemersence of annual fiber crops as a resource. 

The Cannabis Research Institute bas been researching 

material since 1985 and has utilized the 'services of The 

Library of Congress, The Carnagie Library in Pittsbursh, The 

Oregon State Library, The Multnomah County Library and other 

research facilities as well as private collections. . , 

Material from the Institute's researoh has been 

rep+oduced in the BapeEor 'oa,a No Clotbo'f Blah TiM' 8.ap 

§RiO!.l, and B.ap. Lifeline to tho Futuro· 
The Cannabis Research Institute also provides 

information to individuals and organizations, speakers and 

entertainment for public events and media appearances, and 

provides referrals to other orsanizations. 

Currently the Cannabis Research Institute maintains an 

office at 333 S.W. Park Avenue 'SOL. Portland. Oregon 97.211 

and is providing information for the forthcoming book, HeMp 

rgday, scheduled for publication in the fall of 1994. 

Barry Joe Stull, 

Cannabis Research Institute 

Printed on Tree Free Paper 
50% Hemp 50~ Cereal Straw 
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18 & 1~ 1997 V ANCOUVEll TRADE &: CONVENTION CENTRE 

I ~ 
, DELEGATE PASS 

Company or Associalion 

o One Day 0 Two Day ~.,:!_ 
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Name: BA-V"~ Joe S+\;L L( 
Company or /"I _ . () __ 
Association: ~V\"-"';..S ~41 l t1S·j.. tw..-k.. 
Address: Po Bolt '1000 pc ... flA,....J Off!. 112.11 

Pbone: (.s-~~ )!!-':-E:!!..'i Fax: ( ___ ) ____ _ 

• Wiseman Noble ~serves the right to refuse 
admission. 

• This pass must be completely filled out and visible at 
all times during tbe event. 

• No cameras, video, or recording equipment 
permitted during guest speakers or discussions. 

• I agree to the terms and conditions stated by the 
event producers. 
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