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INTRODUCT ION

Weshington is a comparatively young and undeveloped state. Many of
the original temporary orude farm buildings still exist; yet at the time
of the 1830 census, the value of the buildings on our 71,000 farms amounted -
to $165,000,000, This figure exceeds 25% of the value of our farm lends,
so that building construetion and upkeep are matters of great importence,
During the past few years, the expenditure on farm buildings has been far
below normal, but with the coming of better timea, it is to be expected
that new construction and modernizing will inorsase. Inoreassd irrigated
acreage, favorable soil and climatic conditions, and many other factors will
undoubtedly incremse the number of farms and buildings in the near future,'
It has, therefore, seemed advisable to prepare this menual to render sll
possible assistance to those needing advice in connection with their farm
bullding problems.,

Climatic and geographioal conditions in the Stats of Washington vary
over an extremely wide range, We farm at altitudes from ses level to 3800
feet above sea level, Winter temperatures vary from occesional frosts in
some regions to weeks of below yero weather in higher altitudes. The
snow load varies from negligible to the weight of five or six feet of snow.
The mild, humid summers on the coast contrast with the hot, dry areas in
the central part of the state. Winds vary from light breezes in sheltersd
locations to occcasional gales with wind speeds in excess of 75 miles per
hour. Thus we ses that it is difficult to apecify exact construction for
each building and location. Those using this manuael are urged to keep
these factors in mind and to meke minor changes in the plans when necessary,

These plans are carefully selected to be representative of the best
plens of the typs available at the present time, The bibliography of other
material related to farm buildings and equipment is offered as a source of
additional information,

Separate sheets from this book may be obteined free of oharge from
the County Agents. Larger and more complete plans, in blue print form, and
usually a bill of materimls, may be obtained from the Department of
Agricultural Engineering, State College of Weashington, upon receipt of
request and remittance of small servioce charge, Coples of this plan
baock may be had from the Extension Service at a nominal cost.

The authors realize that this material deoes not ocover the whola
field of farm buildings, Additional plans for the werious building
requirements of our state will be developed as time permits. Suggestions
in regard to special requirements for various areas end new ideas in regard
to farm building details and conveniences will be greatly appreciated..
Often an excellent practice develops in a given area which is not commonly
recognized or made use of unleas given publicity through some central
BEONCY
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THE IMPORTANCE OF PAINT AND ITS USE ON FARM BUILDINGS

The sysply of lumber in the State of Washington is so great that wood
will umdoubtedly be the leading structural meterial for farm buildings for
many years to come, but with the trend towerds inocrpased prices of bujilding
materlials the importance of paint as a preservative has steadily advanoed,
In its normel surroundings, wood 1s one of the most ateble and dureble of
materials, hardening and strengthening with age so that time serves only
to improve it. It is not, however, poesible to use wood in building oons
struotion without exposing it, more or less, to the action of air and mois=
ture, and this combination is conducive to the growth of parasitio fungii,
The deohy of wood cannot proceed without the ald of fungii and the growth
of fungli cannot proceed without the pressnce of favorable eair, moisturs,
and temperature conditions, Thus, we find that by excluding moisture from
the wood with the proper use of paint films we can preserve wood quilte
indefinitelys To insure complete protection of the wood it 1s imperative
that paint be applied before fungus growth has started beocause the wood
conteins numercus air cells and the ailr in these cells 1s suffiocient to
meintain & certain emount of fungus growth even if the surfece is well
painted. Moreover, the work becomes mere difficult and expensive when the
peinting of any article is delayed or neglecteds

The practical useful life of & coat of paint varles e great deal, with
its durability depending upon composition, kind of surface to which 1%
is appllied, and the conditions to which it 1s exposed., Considerable ine
formation on paints and methods of applying can be obtained from reliable
dealers and from bulletins listed in the bibliography of this book. The
best general purpose paint consists of linseed oil and white lemd, whioh
can be obtained separately, mixed, and tinted on the Job, thus eliminating
the possibility of cheap or inferior substitutes and fillers. The first or
primary coat of paint on e building should have a large percentage of oil
to protect the wood. Subsequent coets include the pigments or color and
serve to hold the oil in the wood, No paint cen give satisfactory service
on an exterlor surface }f the interior is unprotected and exposed to molsture;
so that waterproofed walls end special attention to metal flashings around
openings 1s desirable. Outside painting can bes done whenever the surfaces
are dry and the weather is not demp or frosty, with the optimum temperature
conditions being from 60° to 80° F,

Paints and varnishes serve in several ways in addition to prolenging
*he useful life of buildings, They are chiefly responsible for a beauty
and freshnees of appearance that makes a farmstead cheerful, attractive,
and homelike, for, no matter how well designed and landscaped originelly,
negleoted buildings usually assume a drab and monotonous appeerence unw
lesa brightened with paint., Painted walls cen be easily cleaned and kept
sanitary. Dark rooms can be made lighter and brighter, quickly and econ=
emicallys A little thought as to color scheme and a little brightening
with paint can help greatly in lifting the dreariness of sveryday exlstence.

Some easily applied color schemes for the farm bulldings which may be
suggested are a light grey tint with white trim and green steined shingles;
or another might be light cream with white trimmings and either green or ¢
brown stained shingles,

* * * * * *® * *
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WATER SUPPLY AND SEWAGE DISPOSAL
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litereturs concerning the use of their products. This material is usually
furnished free upon requests.



CONVENIENT FARM HOUSES
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A TARM NESIDENCE ~ PDLAN N29

"DERARTMENT OF - AGRICULTURAL ENGINEEQING
. WADH, SDTATE COLLEGE - TAT - PULLMAN WASDM.

The house plans and remodeling ideas in the following section have
been carefully and completely worked out architecturally by the Agricul-
tural Engineering Department of the Siate College of Washington, They
may be obtained upon receipt of request accompanied by the service charge
in small stamps or money order. Addilional plans will be added as they
become available. The complele manual listing plans of other farm buildings
may be obtained from the Extension Service of the State College of Wash-
ington for a nominal charge.



HOUSES

Service Charge

H-1 * A Small House
H-2 * A Small House 1.00
H-3 * A Parm Home 1.00
H-6 * A Bungalow 5,00
E-7 * A Complete Dutch Colonlal Home 5,00
H=8 * A One and One-Half Story Broken Roof Home 300
He9 * A Moderate Priced Farm Home 3,00
H=10 * An Inexpensive Ferm Home 3,00
H=1l * An Economlcal Farm Home 1.00
H-lla* Altered Plan No. 11 1,00
H-12 * A Small Farm Home 1,00
H-13 % A Low Cost Farm House with Addition 1,00
H-14 * A Twice-Planned Farm Residence 1,00
B-~15 * A One and One~half Story Bungalow 6.00
H-16 A Hip Roofed Bungalow 10,00
H~30 * Fresh Air Sleeping House W25
H-31 Farm Utility Building + 50
H-32
HOUSE REMODELING IDEAS
Ha¢l Project: To Put A Continuous Foundation Under
a House 25
H-42 Proportional Chart for Gambrel Roofs As Used
in Dutch Coloniaml Residence Deslgn 225
H+43 The Dutch Colonial Residence 1,50
He44 The Modern English Colonial Resldencs 2,00
H-45 An Early American Residence 2400
H-46 Fireplace Details and Date ww Sheet 1 (B0
- Hed7 " U 4 " _. Shest 2 1.00 (.50
H-48 " " g " .. Sheet 3 (#60
THE KITCHEN AND OTHER ROOMS
H=61 * Plan of a Model Kitchen +10
H-62 * Eitohen Layout 12' x 10'-6" <10
HOUSEHOLD EQUIPMENT
H-81 * Ice Chest + 10
H-82 * Wardrobe «25
H.83 Radiator Cese «10
H~-84 Desk Bookoase and Pigeon Holes «10
H~85 Blacking Stand .10
*Note., Asterisk (*) denotes that plan is illustrated.



HOUSES

A house 1s theoreticelly designed to be a home, with & convenient
arrangement of personal effects, and a pleasing surrounding for the
ocoupants' leisure hours., Histakes in planning are costly in time, labor
and money every year until corrected by remodeling, the cost of which,
when added to the original cost of the house is usually greater than the
first cost of a well plamnned home. In spite of the evident advantages of
a convenlent, comfortable home, many poorly planned farm houses have been
constructed. This condition is unfortunate because the farmer is usually
permanently located and thus must make the best of the situation., A city

. dweller can find a more satisfactory house and move if a house should prove
to be inadequate.

It requires e great deal of thought and careful planning for an
individual to design his own home. The great variety of ideas, opinions,
and requirements makes it Impossible to do more than mention a few prine
clples and surgestions. I'irst, and above all, keep an open mind at all
times, Study all available farm houses carefully and enocourage oriticiams
from other people, Make a complete list of requirements including the
number of rooms and the approximate size of eachs Finelly, arrange ideas
into a plan, drawn to scale, on oross-seotion paper, letting the size of
the rooms determine the slze of the house, The shape of the house need
not be rectangular, but when it 1s not, 1t is well to make certain that
offsets are used to full sdvantage and space is not being wasted,

After progressing to the stage of a preliminary plen, the work be-~
gins in earnest, The mctual plan must be considered from the standpoint
of framing to assure solld floors, walls, and freedom from ceiling craoks.
Ample light and ventilation must be secured in all rooms and the heating
system must not have interference froem partitions, etcs A large house is
guite eesily planned, but ms the size prows smemller, it becomesmore and
more difficult to ineclude ell desirable featuresa, It ucually becomes
neceseary to sacriflce a few things in a very smell house, but if the
plen is well prepared, and allowance is made for additions, it is usually
possible to increase the size of the house at a later dete without a great
deal of needless expense. In the possibility of additions, the farm home
has a distinct adventage over c¢ity houses in that it can usually be
enlarged in any directions The narrow city lots have produced a long
narrow type of house which appears incongruous when other houses are not
bullt alongsides The best appearsnce is obtained if the front of the
house is the longest dimension, which fact makes a great many oity house
plens undesireble on the farm,

The plans shown in this publication have been developed with considers:
able cere, It has often taken several months' time %to secure the desired
arrangement of rooms, They offer quite & range of ideas and combinations,
It 1s hoped that they wlll be of service to future farm home bullders.

* * ko ok ok kK



H-1 % A SMALL HOUSE

This house is & very small, inexpensive home, which can be built by
anyone who can use a saw and drive nails, The plan was developed to make
a oozy temporary dwelling for a young couple who do not have the oapltal
to buy a farm complete with house and buildings, This house is neat
appearing end may be used for several years or until such a time as the
owmer can afford to build a larger, more complete home. The rent ordinaris
ly paid out for a finished house will pay for this house in & year or two,
and thereafter, the owners may save or otherwlse invest the remt money.

IP necessary, the front 16 x 24 foot unit only, can be bullt the first
year, This unit will provide a combination living room-kitchen, end a bed=
rooms The 20 foot addition can be buillt the next summer or at odd times,
making the complete house as shown on the floor plan with a kitchen, '
1iving room, bedroom, and a small store room or bath, The kitchen equipe
ment is grouped in the left part of the room allowing plenty of space for
dining et the right near the double windows. The hallwey may be omitted,
making a larger storercom if preferred. Without the hallwey the rear ’
entrance may be pleced at the right of the kitchen sink.

The exterior 1s simple yet the lines are pleasing., - A common geble
roof is used over the main part of the house with a shed roof covering the
addition to the rear, The plans ere completely drewn and detailed so that
the services of a oarpenter should not be required, though the services
of a carpenter for a few days would speed up the construction, The finished
structure will look like & home rather than a shed as is common with so
many temporary buildings. The architectural drawings of this plan are acw
companisd by a complete bill of materials,

%* L] * * * * * *

H-2 * A SMALL HOUSE

A very complete, convenient and neat temporary home can be built from
this plan. The house is inexpensive and simple in construction. It can be
built by the owner without hiring a carpenter, but a few days' help by e
competent builder would be money well spent, The plan is 20! x 26' and
provides a small, compact, modern kitchen, a bedroom laerge emough for
parents and e small child, end a fair-sized living room. A bullt~in bed
and seat or & davenport which ocan be opened ns & bed may be used in the
1iving room to provide additional sleeping facilitiea,

The kitchen is small, but, like the modern apertment house kitchen, 1t
is designed to save a maximum numper of stepss The dining teble is pushed
back mgainst the wall of the living room when not in use, The small size
of this home does not readily permit the use of e separaie room as & bath-
room, but all of the essential equipment is located near the corner of the
kitthen and the bedroom. By opening the inside doors, this entire house
cen be kept very warm and comfortable throughout the winter with only a
small heater and a minimum of fuel in addition to the kitchen range.

Additional bedrooms may be added to this house between the two reer
windows as shown by the dotted lines on the btlue print. In the case of
additions, the window near the davenport is replaced by a door. Of ocourss
by the time that additions are necessary to this house, the family may be
able to afford & larger new home using this building as e residence for
the hired man and his wife.
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(H-2 A Small Houss)

A shingled exterior 1s suggested for thls little home, although anmy
type of slding may be useds The simple gable roof is easily built, A}l
essential dimensions are shown in the drawings, which are eccompanied by -
e bill of meterials. The upper sash of the windows should be of amall
gless panes for the sake of appearance even though they may be a little
harder to clean.

A silver grey body paint or a white exterior, with a light green
roof will give the little house a very pleasing appearances Window boxes
add greatly to the attractivensss of a houses :

H-3 * A FARM HOME; BUILT IN THREE STAGES

This low«cost farm house is plamned for the minimum requirements of
those starting out in 1life on the land. It can be built in three stages.
In the first stage, the first portion, 16 x 24 feet, is constructed.

The bedroom is emple in size, but the living room must also be used,
temporerily, as a kitchen.

Later, the real kitohen and a bathroom {or small single bedroom) 1is
added at the rear, with a slde porch off the new kitchen, The kitchen
being 14'~6" in length, there is ample space for a small dining table for
a family of four or five. In the second stage of development, the door
between the kitchen and living room is changed over to the right of the
chimney, and e narrow hall is teken off the rear of the front bedroom..
The little home has now increased to approximately 625 square feet of

floor space,

If an additional bedroom ls desired, & large one ocan be added to the
left of the bathrooms In this third stage of development, the closet in
the kitchen is removed, and a door is cut through to allow easy access from
the kitohen to the bath and bedrooms, The closets are rearranged to allow
for these minor chanpges, as shown in the working drawings,

A study of the final plan may bring one to wish that the living room
had been made larger, If this 1s desired, it may readily be extended to
the right, Without doubt, many would prefer the first development to
be 18 x 24 feet instead of 16 x 24 feet, ms shown on the plan. In
building from these small plans, do not make the misteake of having win-
dows with plein upper sash, It is & nuisance to clean e lot of small
gless, but the ndded appearance is worth a bit of extra work, A4lso, do
not fail to build e good sized two-flue chimmey., It adde to the appearance
and is money well spent. A little spindly chimney is no ornefient to any
home, The builder should not make the floor level more than 18 or 20
inches above grade level.

The exterior finish as shown in the architectural drawings is very
simple and economical, yet if the details are properly followed, the result
will be attractives. The exterior should be painted a light color whioh
gives o building the appearance of belng larger. .

% * * * & * * *
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H=-6 * A CONVENIENT BUNGALOW WITH PRIZE KITCHEN

This is a nicely arranged, medium-sized farm bungalow with two comw
plete distinotive floor plans. The main part of the house is 24! x 40!
with the kitchen and a soreened entrance in an addition to ‘the rear,
Both plans feature a very convenient kitchen from a prize-winning plan
submitted in a recent kitchen competition conducted by a nationally oir=
culated women's magazine, Three outside walls allow better lighting,
cross ventilation, and built-in arrangements than is obtained in most
kitohen plense The location makes a cool kitechen and house possible
throughout the summer and also permits a wide range of vislon about the
farmsteads This excellent kitohen is better illustrated by H-62, A
living~dining room, three bedrooms, and & bathroom connected by a hall-
wey complete the plan, An outside entrance may be used if the ground
site permits a basement under the house, This entrance can be built conw
venient to the rear door and porch, when necessary. If an inside cellar
stair is desired, the house may be made three feet longer and the stair
located along the rear hall. This would also give more bedroom space at
the front of the bungalow. The two rear bedrooms may be built as an
addition af'ter the first unit is constructed.

The kitohen and living=dining room occupy the entire side of the
house, A small heater room with two grilled openings is provided in the
later plan as shown in the illustration. This little nook will protect
the kiddles and will teke care of a circulating heater and its fuel, Of
course, & basement furnace will make the heating nook unnecessary and
will be safer for the children., The three bedrooms are all of ample size
and have large closetss The front bedroom on the later plan has been
enlarged at the expense of space in the bathroom but emple spece remains
for a recess tub or shower aund other fixtures, An important feature of
this plan is hallway conneotion with the rear porch, Hired help entering
at the rear may reach the bathroom without entering any other room, '

The exterlor is simple and finished with either shingles or rustiec
siding. A simple gable roof with an ell over the kitchen end shed roof
over the rear porch makes an attractive, easily fremed roof. A side
porch may be edded if desired, One of the rear bedrooms may easily be
converted into a screen or glassed-in sleeping porch and sun room with
an outside entrence.
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H=7 * A CCOMPLETE DUTCH COLONIAL HOME

Plan No. H=7 is the complete working drawings for a prize-winning
home from the W.5,C. Extension Bulletin No. 91. It 1s a splendid exsmple
of the Dutth Colonial style as adapted te the Ameriocan home. It is a
convenient, economical, well-arranged, twoe-story house. The outslde
dimensions are 29'-8" x 34'-6",

The first floor includes kitchen, dining room, living room, one bed=
room, o lavatory or washroom, and hallways. An outstanding feamture of
tho arrangemont 1s the location of the lavatory alongside of the kitchen
and opening into the rear entry, In this arrangement men entering from
the fields may wash and enter the dining room without pessing through any
other rooms, The front entry opens into the living room and the hallway
which connects directly with all other rooms except the dining room and
the lavatory on the first floor,

The long wide dormera allow e nearly fullesjize second floor and ample
closots for all rooms, The second floor is divided up into three bedrooms,
e bathroom, and & hallway connecting all rooms. The bathroom is directly
over the kitchen, which shortens the length of pipe through whioh hot
water must be drawn and reduces the cost of the plumbing instaellation,

A besement may be used under this house if the site permits. 4n
arrangement of the basement is illustrated in the comnlete working drawings.
An entire sheet of deteil drewings showing window franing, cornice frame
ing, stairway, kitohen, built-ins, and fireplace construotion, entirely
eliminates any doubt as to the proper construction of this home,

* * % * * * * *

H~8 * A ONE AND ONE-HALF STORY BROKEN ROOF HOME

This is a cherming, medium-sized, one and one=half story house., It
is complete, modern, convenient, and satisfactory for the smell or mediume
sized family, Charm end individualism are obtained in the exterior and in
the broken roof, which allows the building size without making it appear

ungoainly.

The hellwsy, which extends from the rear door, connécts all rooms and
stairways on the ground floor. The first floor includes a 12' x 19' living
room, and & kitchen near the driveway. An inside fireplace may be lo=
oated between the kitchen and living room at the opposite end from the
front entry. Across the hallway s front bedroom and rear office are
separated by the stairways, end the bathroom. The kitchen includes a breske~
fast nook, which mey be used as & regular dining rooms Ths arrangement of
kitchen equipment is very convenlent.

The second floor 1s oocupied by a large bedroom, children's bedroom,
lavatory, and closet. The children's room can be made 1nto e stateroom
with bullteln bunks, drawers, and low oupboards for all playthings.

The house may be built sither with or without e basement, The blue
print shows an errangement for e three=fourths basement with space for
vegetable storege, leundry, furnece, and fuel. The first floor plan
1llustrated is for wse without o basement, The spmoce ococupied by the
basement door and stelrs is used as a linen closet and a closet from the

offioe.
* * L] " * * L *
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H-9 * A MODERATE PRICED FARM HOME

This plan represents a compact, modest farm home for the small family,
Outside dimensions are 21'«6" x 31'=6"s The first floor includes kitchen,
breakfaat corner, living room, one bedroom, and a bethrooms Ample room
is provided for two bedrooms upstairs which may be finished at any time.
Stairs to the besement and also to the upper floor are provided in the
floor plan. Both front and rear entries are lnoluded with the rear entry
opening into the back hallway.

The breakfast corner is in reality a very small dining nook making a
combination kitchen and dining room at the front cormer of +the house,
The short rear hell connects with all rooms and the basement stairs so that
any room may be reached without passing through other rooms. The bathroom
is alongside of the kitchen for convenience mand to aid installation of the
plumbing, The rear entry is semi=enclosed to allow storm doors in cold
or windy locations '

The construction calls for a full basement, but either full or block
foundations may be used if the proposed site will not permit e besement.
The exterior is finished with 12" V-sdged siding placsd vertical with a
3" batten on every other joint. The front door is of Veedged plank core-
structien with black antiqued wrought iron work to give a gubstantial,
heavily timbored appearance. The front entrance is finished with a semi=-
circular tile stoops The roof is ©f hand=split cedar shekes stained red
end offers a pleasing contrast to the rest of the house, which is painted
white,.

¥ * * * L] * * *

H-10 * AN INEXPENSIVE FARM HOME

This is & small cottage or bungalow, simple, wpll-proportioned, and
complete in 1teelf; yet capable of including an addition without loss of
simplielty, proportion, or convenience, This plan features the kitohen on
the front corner of the house end the use of a side entrance, The outaide
dimensions are 28'-0" x 30'=0", The first floor plan includes kitchen,
combination living-dining room, bathroom, and two bedrooms, A full basement
may be used and the upstairs can be finished off to make two bedrcoms. -

The kitchen is very well planned and includes s breekfast nook opposite
the entrance to the living rooms, It opens into the hallway near the side
entrance and the door to the basement stairwny. The bedrooms are aoross
the hallway from the rest of the houses A small bedroom in the corner
nearest the kitchen has bullt-in bunks for the children. The bathroom
is placed between the two bedrooms and may be used also as a dressing roqoms
In keeping with the dressing room idee, the bath tub 1s ourtained and e
oompletd dressing table with drawers is built on the opposite side of the
bathroom. Men entering at the side entrance pass directly into the bathe
room, basement, and any other room without entering the kitohen.

A ten-foot addition fo the living room end of the house provides
another bedroom with e large oloset and enlerges the living rooms The
hall partition is continued across the living room to provide access to
the hew bedroom and a fireplace is bullt et the junotion of the 0ld room
end the new addition, It is suggested that the exterior be painted white
with green shutters and roofs The low eave line and wide siding hold the
house to the ground in e cozy manner,

ook ok kR K kX
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Hell * AN ECONOMICAL FARM HOME

This is a very small and compuct farm bungalow, arranged to give a
surprising amount of rooms The outside dimensions of this house are only
17" x 22' with a bedroom in a 9' x 12' addition. The plan includes front
and side entrances, combination living-dining room, bathroom, and one
bedroom.

The front entrance opens direoctly into the living=dining room. The
partition between the kitchen and the dining room is unique in that it
inocludes & built=in seat in the form of a folding beds The side entrance
opens into & corner of the kitohen near the bathroom entrence so thet men
entering by the side entrance may pass direotly into the bathroom without
orossing the kitchens The bedroom is convenient to the bathroom end is
reached through a passagewey et the opposite end of the living-dining
room from the front entrance.

A1l exterior wood work is painted white with the shingles stained
either green or dark brown, The siding is of 1 x 12 boards lapped and
applied horizontally. The geble ends are finished with 1 x 12 boards
applied vertically with e 3" batten over each joints The projecting
beams from the relsed dining room eelling glve the appearance of supporting
the roofs This higher ceiling gives spaoce for a very large front window,
which is one of the features of the little house. A simple gable roof
is used over the main portion with a shed roof over the bedroom addition.
The bedroom floor level is dropped six inches below other floors if possible
to avoid complication of the roof framings This is en unusually fine -
plan for a small family on the farm or.in town.

* * * * * * * *

Hwlla * ALTERED PLAN NUMBER 11,

The rooms of this house have been kept fairly large by combining
them or using them for mors than one purpose, thus avoiding the “boxedwin"
feeling common to some small homes., It is better to build this home come
plete as shown in the plans at the time of the first comstruction, but it
is possible to defer the construction of the bedroom and sleeping porch
if finances make it necessary to do so.

The kitohenedining room combination gives & room of remarkable size
for such a small home. The kitchen equipment is grouped in the front part
of the room with the dining table located neer the window. A comfortable
bunk may be built on at the end of the kitchen between the outer well
and the closet if the bedroom is not finished immediately. The partition
between the kitchen end the living room retains its unique usefulness. In
addition to the folding bed and closets, 1t provides a niche for the
heater stove, so that the héater takes up but very little space in the
room proper. The bathroom is located off the smaell rear hell end is
aveileble tec all rooms,

The exterior is finished in the same manner ag the plean No. 11, The
construction is similar throughout except as noted, but the floor of the
rear extension does not need to be lowered. The rear extension 1s covered
by a simple gable roof meking an ell with the main roof which gives & more
unified appeerance then the shed roof,

X % ok ok ok k k %k
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H=-12 * A SMALL FARM HOME
’ This is a low cost house with rooms of minimum size. The plan has
475 square feet of floor arem which inocludes kitohen, living room, one
bedroom, bathroom, a front hall, and a rear hall,

The kitchen is small and compact, and similar to the small kitchenettes
in apartment houses, but the arrangement of built~in cupboards, eto. allows
ample room for two persons to work in the kitchen when neceseary. The
oomhination living and dining room is of emple size for the small family, -
A large fixed sash, studioc window makes the room llght and attractive., . The
roar hall connects all rooms of the house and forms the entry for the silde
doors The bathroom is near the kitchen and moross the hall from the living-
dining room, It is completely equipped with & ehower bath and is equally
convenient to all rooms,

The exterior of the house is finished with vertical 1 x 12 boards with
battens. The gable corner, above the exposed ends of the beams of the
roised celling, is of horizontal lapped 1 x 12 boards, The raof over the
kitochen forme en engle or ell to the maln roof, but the framing is not
complicateds OGreen stained shingles or shokes form a pleasing ocolor
combination with the white house. .The windows are equipped with white
painted shutters. The position of a low, shed-roofed, addition to the right
of the bathroom, suiteble for a chlldren's bedroom, is indicated on the
working drawings. If not used for this purpose, the space ocan be trellisad
and covered with vines,

]

L . S T T T B
H=13 * A LOW-COST FARM HOUSE WITH ADDITION

This is & well-balanoed, simply designed house which may be built
originally with only one bedroom, the two extrae bedrooms belng added &%
any time, In addition to the bedroom, the plen ineludes & 10' x 19!
combination living and dining room, a convenient kitchen, and a bathroam,
An ell-shaped hallway connects all rooms and includes the side entrance.

The kitchen and living room occupy the entire front of the.housss
The kitchen has no direct outeide door-but is oonvenient to the side door,
Windows provide ample ¢ross ventilation, The living room is of fairly
large size for a small house and can be arranged very attractively. A
position for fireplece is indiceted at the end of the living room using the
same chimney as the kitchen range, A little mlcove aoross the living
room from the front entrance is intended for flowers end plants,

The exterior 1s carefully planned and can be easily ruined if the
plans are net strictly followed or if alterations are mede by inexperienced
persons. Shingles are used for the sides of this house, alternating a 3"
and an 8" course, The overheng of the eaves is small with a 6" 0,8,
molding &t the cormer, The front gable has a dove cote such as is found
in many early types of farm house architecturs. The antiqued appearance
1s further strengthened by the window shutters and a surrounding of
evergreen trees. A simple, shingled, gable roof is used over the main
part of the finished house with the roof over the living room forming
an ell to the main roof without complicated framing,

* L * * * * ¥ *
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H-14 * A TWICE~PLANNED FARM RESIDENCE

This house is admirably sulted to the needs of a farmer who must
content ‘himself with a small house. The outside dimensions are 19' x
28!, but the dimensions may be inoreased 2 or 3 feet each way if desired.
The plan provides two bedrooms end bath as well ap the kitchen and combi-
natlon living=-dining room. Two floor plan arrangements ere available and
both are shown on the working drawings, The two floor plans are illuse
trated in this manual end it will be necessary to make selection before
the house 1s bullt.,.

The front entry is easily mccessible from the side driveway and opens
directly into the living room. The living room is small but, in the upper
plan, is connected to the front bedroom by French doors so thet fairly
large group meetings may be ecoommodated by using both rooms. This arrange-
ment is made possible by the use of a built~in combination seat and fold-
ing bed in the bedroom. The fireplace and kitchen flues ere oombined,
thereby reducing the cost of constructions The kitchen is arranged for
the proper right to left movement of dishess The rear entry opens di-
rectly into a corner of the kitchen near the bathroom door so thet men
entering by this entrance may wash without crossing the kitchen. The
bathroom may be ontered from any room except the front bedroom without
passing through any other room. This kitchen-bathroom errangement is
quite common in western Washington. The rear bedroom is particularly well
suited for a sick room in case of 1llness because it is separated from
possible noises in other rooms of the house.

The elternate plan differs principally in the size and arrangement of
the bedrooms. The front bedroom is enlarged and opens into the lengthened
hallwey so that it is used only as a bedrooms The rear bedroom is smaller
but 1s still large enough for a single bed, The bathroom is enlerged and
will permit the installetion of either a wardrobe, & dressing table, or
both, The living-dining room 1s lengthened 18". In order to egain balance
the front elevation of the house, the front entry and the windows are
shifted somewhat,

The exterior may be finished in severel ways., The plan shows the
house sided with rough 1' x 12" boards applisd horizontally with a lap of
one inch. ™ide beveled siding or shingles 10" to the weather would give
a pleasing appearance and better construction though at a slightly higher
cost.s The gables are finished with verticel boards and battens, The
roof is of simple unbroken gable type.

The iron railing around the porch stoop, the downspout, porch lemp,
end paneled door gilve a pleasing and necessary accent to the front
entrance, Simple window boxes find a natural setting below the double
windows on each side of the main entrance. The shingles should be
steined and all exterior wood work painted in a pleasing color com=
binetion as selected by the owner,.

X ok x % x Xk %
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H-15 * A ONE AND ONE=-HALF STORY BUNGALOW

This medium sized farm home is adapted from & prize winning plan in
e Canadian farm home competition, A simple bungalow type with full width
front porch holds this house to the ground in a homey manner while the
wlde dormers increase the size of the seoond floor, The exterior is 28' x
35' with a large 10' x 35' front poroh and a smeller rear porche The
first floor plan, without the porches, makes an excellent errangement for
a small one-story bungalow with basement,

The livingedining room is fairly large and arranged to permit the

- use of both pianc and devenport, The inset fireplece opposite the front
entrance is very pleasing and the same chimney may be used for the flue
from the kitchen range. The English type of pass pentry and buffet be«
tween the kitchen and the dining room is incorporated in this plan. The
bathroom, one bedroom, office, and a short hallway with closets complete
the first floor plan. The arrengement of the rear of this house 1s worthy
of particular attention because of .its completeness and compactnesss The
seoond floor is divided into a bathroom, two small bedrooms, and two
large front bedrooms. The rear bedrooms are seperated by the bathroom
and stairway, A plan for the basement is included.

The exterior is neat, sturdy, and free from unnecessary trimmings
of passing fancies,

H=16 A HIP«ROOFED BUNGALOW

Plan H=16 is the complete working drawings of a prize house illus-
trated in W,S.C, Extension Bulletin No. 91, "Convenient Farm Homes"
‘The plan includes kitchen, dining room, living reoom, two bedrooms, and
a bath on one floor, A smell hallway end basement steirway complete the
plan, The outside dimensions are 32'-0" x 35'-6",

The nearly squars plan permits the use of a hip roof which makes &
very neet appearsnce, The exterior is finished in wide siding.

H«30 * FRESH AIR SLEEPING HOUSE

A fresh air sleeping house is an improvement over the common sleep-
ing porch in thet all four sides are open to the cooling evening breezes,
The little cabin measures 10 feet by 16 feet and the cost of congtruction
is very low, It will furnish greater privacy and better protection from
rainy and stormy weather than the ordinary sleeping poroh. In addition
to furnishing sleeping querters, this little building will allow the
porches of the house to be used for socisl or other uses. A partition
divides the building into two rooms, each of which will accommodate a full~
size double bed and dressing tebls or wardrobe, A single bed or cot may
alsc be used in each room if neededs A bill of material is available for
this plan, ' .
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H-31 % FARM UTILITY BUILDING

This is a general purpose or combination building which has uses
similar to those of an ordinary house basement. Its use is indicated az
an auxiliary building to small houses or where the location or design of
the house makes a basement impossible. This bullding includes a small, -
completely equipped laundry with stove and hot water heater, a fruit and
vegetable storage room with dirt floor, a wood shed with dirt floor,
and a full-sized garage room with concrete floor, The wood shed may be
finished into & second garage if neededs, Becmuse of the uses of thils
bullding, it should usually be located near the kitchen corner of the
house. A large blue print shows complete details of construction using
vertical boards with battens for sidings The outside dimensions of this
building are 24' x 28!, .

¥ ok ok ok kR X X

HOUSE REMODELING

H-41 Projsct: To Put e Continuous Foundation Under a House

This small blue print will be a great aid to an inexperienced person
who is planning to replace a temporary or failing post foundation under
a bullding with a permanent continuous conerete foundation. The steps
in this important project are carefully illustrated and explained.

* * * * * #& * *

H=42 Proportional Chart for Gambrel Roofs as Used in Dutch Colonial
Residence Design

This small blue printed chart gives the roof pltches, rise of ridge
above second floor, and width of front dormer which will give good pro-
portions to a residence designed in the Dutch Colonial style with a gam~
brel roofs The data is given for twenty houses, dimensions ranging in
size from 24' x 2B' to 30' x 40'., The chart has been carefully developed, "
and it is hoped that its use will help smell contractors and oarpsnters
%o build a Dutch Colonial house 1in the correct proportions, This chart
should be of interest in construction of new structures a2s well as in
remodeling.



H-43 THE DUTCH COLONIAL RESIDENCE

This blue print has been prepared for individuals or contractors
who are building or remodeling houses in the Dutch Colonial tyles. The
Plan illustrates front and side elevations with details of suitable front
entrence and cornice framing, The interijor arrangement is to be deter-
mined by the builder or by the conditions of the house to be remodeled.

The Dutch Colonial style is a sturdily bullt, rectangular, two-story
house, It readily mdapts itself to the needs of the average family and
features the Gambrel type of roof with long dormers. The wide dormers
seem to grow out of the roof, making the second Ploor nearly full height
without making the house appear tall end ungeinly, The simple rectangular
plan eliminates waste of space and building meterials, The exterior is
finished in narrow siding on frame oonstruction with shingled roof. The
windows were originally built up entirely of small panes of glass, but the
modern tendency is to allow the lower sash to be & single pane of glasa,
All windows are double hung and eguipped with shutters, The Dutch Oolonial
house is commonly painted white with green roof and shutters., For proper
proportions for different sizes of homes of this type of architecture, use
sheet H-42, Sheet H-47 gives the details for the Dutoh Colonial type of
fireplace.

H-44  THE MODERN ENGLISH COLONIAL RESiDENCE

This blue print has been prepared for individuals or contractors who
are building or remodeling houses in a modern English Colonial style.
The plan illustrates front and side elevations of the finished house and
detall drawings of the framing of important featurss which characterize
this type of architecture, The arrangement of the interior is to be done
by the owner or builder to suit individual requirements,

The modern adaptation of the English Colonial residence has been very
popular with builders and homs owners during the past decads, It is es=
pecially attractive to those people who desire a charming economicel two-
story house with steeply pitched roof. The plan is rectangular with the
exception of the kitchen which 1s an addition to a rear corner of the
house. Although adapted to the requirements of & modern home, the massing
of this house retains the bold sturdy feeling of the English Tudor style
with a tendency towards Georgien rather than early American Colonial,

The strength of the house is emphesized by doubls courses of shingles
at intervals on the roof, brick walls, and the spacing of the windows,
The large dormer, shuttered windows, entrances, mould trimming, mnd turned
spindles in the gables are strictly of enduring colonial type,

The detail sheet on fireplaces, H-47, shows the proper type of
fireplace for this home,

* ok ok ok ok ok & %



H-45 AN EARLY AMERICAN RESIDENCE

This blue print.was developed for use by individuals or con-
tractors desiring to build or remodel the exterior of &n early Americen
residences The plan shows front and side elevetions of the finished
house and special detail sections of all parts with unusual freming,
The interlor arrangement is to be determined by the builder to suit
individual requirements.

The early American residence is a twoestory house which wes used
quite generally in the New England colonies from the time of the first
permenent construction until ebout 1720, This type of colonial resi-
dence has been growing in popularity partioularly because it is adaptable
to use in small houses. The most obvious oharacteristic of this style
is the overhanging second story with its "drops" end pendants. A simple
gable roof is used over the rectangular main part of the house with
either shed or gable roof over edditions which are frequently used at the
rear of the house. The main entrance is located in the center and is set
back a foot or two from the front of the house. "The door is usually
plank or paneled, although the "Dutch door" was known end frequently
useds The windows are of small pane glass, double hung, and symmetricel-
ly locateds The second floor windows have shutters and the main floor
windows are set in e projecting bay. The exterior is wsually finished
with olepboards or wide siding,

* * * * % * "



H~46  FIREPLACE DETAILS AND DATA -~ SHEET I

There is an ever=changing fasocination in the appearance of e cheerful
fire burning in a well constructed fireplace which lends cherm and homi-
ness to eny roomy The never-falling interest of a fireplace in e living
room makes it a desirable accessory to any home,

There is nothing so disagreeable in & home es an improperly con-
structed, smoking fireplace. In order that satisfactory results mey be
obtained, 1t is essentiml that the mason understeand the principle of con=
struction or use dimensions provided by some one who does underatand these
principles.

The essential items to be considered and obtained in fireplace con-
struction are: (1) proper flue area, (2) correct proportioning and
location of the throat, (3} properly constructed smoke shelf and chember,
(4) chimney with good draft and no interference, and (5) & shape which will
direct a maximum amount of radimted heat inte the rooms These factors have
been carefully considered end a large blue printed chart prepared to give
pleasing fireplecé opening proportions and correct construction dimensiocns
for any fireplace within the range of 2' to 6! wide., The dimensions are
clearly marked and easily obtained from the drawing. The plate also shows
deteils in framing of joists, rafter, firestopping, etc. around the fire-
places A complete discussion of these details may be obtained from the
U, S, Farmers' Bulletin No. 1649, Construction of Chimneys and Fireplaces.

A fireplace should be in harmony with the rest of the room in pro-
portions and details. Plsasing proportions as well as proper draft con=-
ditions are usually obteined when the width is greater than the height.
These considerations and the kind of fuel to be used largely determine the
size of the fireplace opening, The harmony of the fireplace details with
the rest of the room, however, is not such a simple matter, Each type
of architectura and each living room presents the problem of harmony
combined with individuelity, In order to help solve thls problem, the
Department of Agricultural Engineering of the State College of Washington
has prepared a few blue prints showing the slevations and plens of fire-
places which are more or less standard and are generally used with a
few types of architecture.

* * % * * * * *

H-47 FIREPLACE DETAILS AND DATA -~ SHEET 2

This sheet shows & plan and an elevation of twe fireplaces; namely,
the Dutch Coleonial fireplace and the English Colonlal fireplace.

The Dutch Coloniel fireplace is similar to the Georgian Colonilal
except that it is usually flanked by oupboards., It usually projects in-
to the room, which projection extends unbroken to the ceiling. The hearth
end fireplace opening is of simple design in brick, Duteh tile, or marbled
quarry tile, Surrounding the tile opening, the fireplace is simply
architraved in wood or fitted with s mantel, The walls surrounding the
fireplece and above the mantel are plastered.



The English Colonial fireplace presents a bold massive feeling of
plank and wooden peg construction in line with the exterior of the house
and the interior of bsamed ceiling with wide, stained, V-grooved board
wells, The design shown fits the informal setting found in the modern
English Colonial interiors, The brick hearth is arranged in e decorative
design. The fireplace opening is surrounded by a single row of face
brick laid flat and lengthwise on the side and vertlcelly above the
opening. The projection of the fireplace into the room terminates at
the mantel.,

He48  FIREPLACE DETAILS AND DATA -~ SHEET 3

This sheet shows a plan and elevation of two fireplaces; namely,
e fireplace of Spanish Precedence and a fireplace of Mediterranean Pre-
cedence. Both of these plans are well suited to the modern small home
and bungalow,

The f'ireplace of Spanish Precedence combines good construction with
simplicity of design. The elsvetion is plaein end completely plastered
except for the single row of face brick surrounding the opening and ex-
tending around the fireplace projection at the floor level, The pro-
jeetion of the fireplace into the room remains undiminished to the ceiling.
A plank mantel is supported on wooden breckets. A peir of wall lights
above the mentel ellow a dlstinctive and artistic touchs A brick hearth
in decorative design is used with this fireplace.

The Mediterranean Precedence fireplace uses glazed tile hearth and
trim around the slightly arched fireplece opening to economically obtain
a rich, distinetive appearence., The mantel is short and apparently
supported by wood brackets. A small niche inset behind the mantel lends
individunlity and mekes an sxcellent setting for a picture lighted in-
directly. The projection of the fireplace into the room extends to the
ceilings A wide cove moulding effectively Joins the walls to the
ceiling.



THE KITCHEN

The kitohen is ordinarily the most important room of & house, Here
the housewife spends the major part of her housework hours, It is the
center of activities at least three times a day throughout the year and
should, therefors, receive careful consideration as to location, arrange=
ment, and accessories,

The kitchen makes a convenient starting point in plamning the home.
A corner position allows ample light and good cross=-ventilation when
the windows are opened. In fact, ventilation and light are of such im-
portance that a farm kitchen with a single outside well should be avoified.
The dining room should be close, preferably elongside with a swinging
door connecting, The rear hall, if included in the plan, and the cellar
stairs should be in such relation to the kitchen that the housewife may
reach either without passing through other rooms.

The most conveniently arranged kitchen is obtained when the egquip-
ment is considered in three separate classes, These clesses are: the
supply unit, the cooking unit, and the sink unit., The supply unit must
include mixing tables and is preferesbly close to the cooking unit to
avold carrying seasoning and dishes around the room. An 11' x 13'%*
kitchen is the average size with wall space, built-in cupboards, etc.,
carsfully plenned and leid out before the house is built. If it is
necessary for men or workers to pess through the kitchen, the outside
door should be &s close to the hall.and dining room doors as possible.

A farm kitchen arrangement can hardly be called complete without most
of the following accessory rooms: basement (or cellar), breakfast nook,
screened porch, separate wash room, and separate laundry.

The two kitchen plans illustrated and described in this plan book
are worthy of careful study.

*Average size from 325 farm home plans submitted in W.S.,C. Farm Home
Competition, 1926,



H-S% * PLAN OF A MODEL KITCHEN

This is & very convenient, completely equipped kitchen plan whish
would save the housewife many steps every day, It is loceted on the
corner of the house with windows on two sides to give a cross-ventila-
tion. As shown, this kitchen is equipped for electric range and refrige
erator but can easily be adapted for wood or coal stove.

All kitchen supplies are grouped together in cupboards and bins
around a small working teble placed in front of the window so that the
housewife may enjoy an open window during the summer end ample light at
all times. The sink is located below & large double window, and is in
the proper working position for a right handed person. A stack table
or tee’ wagon standing at the right of the sink will hold dishes waiting
to be ‘washed. Cupboards for clean dishes, pots and pans are at the left
of the sink, The range is directly across the room from the double
windows over the sink so that ample light is reflected into the owven.
The sepving teble, for hot dishes, at the right of the stove and the dish
cupboshds are olose and hendy to the swinging door into the dining room.

* * * % * * * *

H-62 * PLAN OF A KITCHEN LAYOUT

This kitchen is built out from a side, end, or corner of the house
with only one end being adjacent to the rest of the house. This
location permits direct cross-ventilation of the kitchen and eids greatly
in keeping the house cool in the summer without seriously affecting the
warmbh of the kitchen in the winter if the walls are well built. It is
&.50 possible to arrange the kitchen with windows on three sides to per-
mit a more complete view of the farm buildingse. A scresned porch of any
size may be used with this kitchen,

The interior arrangement features a long built-in work bench with
shelves, drawers, and bins underneath. Wall space may be used to good
advantage because only two doors are reduired, A built~-in wood box filled
from the outside may be instelled under the window at the firsless cooker,
The fireless cooker or oil burner may be placed in front of the wood box
during the summer when the wood range is not being used, Note that in
these plans every foot of wall space is utilized,.

* * ¥ ok % ok k%
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HOUSEHOLD EGUIPMENT

H-81 * ICE CHEST

An ice chest, though little used has a great advantage of economy
over ordinary ice boxes. The chest shown is simple, inexpensive, and
efficiente The inside dimensions give 3 cuble feet capacity, one of
which is occupied by the ice leaving two cubic feet for storage space.
This space will accommodate daily supplies for most families and 40
pounds of ice. Temperature can be mainteined quite constantly at about
42 degrees until less than 5 pounds of ice remains. Thirty pounds
supplied twice a week or 50 pounds once e week is ample if the chest is
kept in the basement or in soms equally cool place.

The box is constructed from 1" x 3" or similar meterial, The bottom
is notched into the legs and held from spreading by use of & threaded
rod to prevent loosening if ice is aceidentelly droppeds This construc~
tion is shown in the diagrams. The fiber board is cut to fit and put into
place in the following order: bottom, sides, ends. The second and third
layers of insuletion are installed successively with all joints cut to
fit snugly. Top strips ars then put in place and galvanized iron lining
may be made and put in position., All joints Iin lining must be made wmter-
proof by soldering. The drain is soldered in the opposite end from the
ice and may be in a corner., The cover is made by filling with three layers
of fiber insulation and covered with galvenized iron, Hinges must lie flat
to prevent air circulation, The drain pipe must be sealed to prevent loss
of cold air. Proper seal may be obtained by allowing the drain pipe to
terminate under water im a pint fruit jar or other vessel. A water trap
mey a2lso be formed as in the kitchen sink with the use of elbows threeded
onto the drain pipe. Melfing ice will furnish enough water to keep the
seal permanent.

Slatted boards may be set in the bottom to keep the contents out of
the water dreining from the ice, Shelves may be added as desired,

This ioce chest was designed by C. C. Johnson of the Agrilcultural
Engineering Department, State College of Washingtom.

* * * * * * * *
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H-82 * WARDROBE

This illustration is a pictorial view of a wardrobe which makes a
very good clothes closet where such is not already in the room or where
it i1s impossible to provide room for a closet. The wardrobe is made as
high as the ceiling will permit, and it is wide enough inside to mllow
clothes on hangers to be hung on a pole without brushing the wall or the
door. A pair of drawers at the bottom provides room for small srticles
which are not often used and a large shelf over the clothes may be used
to store pillows, blankets, etc. This wardrobe is stationary and is
usually placed in & corner of the room., The working drewings show complete
details of construetion in blue print form,

* * ok % R *

H~83  RADIATOR CASE

A radietor case is designed as a screen to hide steam or hot water
radietors, particularly during the summer when the heater is not used,
The case has the appearance of a low bookcase with a screen central
portion. If it is desired to use the case during the winter, a hole
must be cut in the screen to allow adjustment of the regulating valve,
which should preferably be of the lever type.

*  * * * * * * *

H-84  STUDENT TABLE CASE

The blue print shows an arrangement of book shelves for short and
tall books, shelves for paper, pigeon holes for letters, bulletins, etec.,
which makes & very good desk top for students end may be used in the home
office or as a play cupboard for children.

* * * % * * ok ok

H-66  BLACKING STAND

The blue print gives full details for making a shoe=blacking stand.
The stand is a handy housshold utility and a practical lesson in use of
tools to the younger men in the family, The stard is light in weight,
porteble, includes a foot rest for use while shirning the shoes, and
& covered box for holding polish, brushes, cloths, etec.

* % * * * * * *
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FARMSTEAD LAYOUTS AND LANDSCAPING

FARMSTEAD LAYOQUTS Service Charge
any 3 drawings
L-11 * Small Farmstead Plan, Ons Acre W25
L-12 * Deiry Farm Layout, Two Acres
L-13

L-19 Assorted Layouts

LANDSCAPING AND FENCES

L=21 A Garden Gate

L-22 A Trellis Fence

L-23 * House Trellises and Arbor Design
L-24

L=26 Lewn Bench

ROADS

L-31 Minnesota Road Planer
L-32 Snow Plow
L=33

*Note: Asterisk (*) denotes that plan is illustrated,

The plens here catalogued have bsen prepared by the Agricultural
Engineering Department of the State College of Washington for the general
use of the public, They may be obtained upon requast and remittance
of the smell service charge directly to the department, using money order
or small postage stamps. Additional plans will be added as they bscome
available. The complete manual listing all plans may be obtained from
the Extension Service of the State College of Washington for a nominal
charge,



GENERAL SUGGESTIONS FOR PLANNING THE FARMSTEAD

The position of the dwelling with respect to the highway and other
bulldings ia the key to the entire farmstead layout, and should be given
first consideration. The house should stand at least 100 feet from the
highway, which distence retains an intimate contect with the highway, but
allows & measure of privacy, an attractive setting, and freedom from dust,
There are two gemeral locations of the house with respect to the rest of
the buildings. In one position the bulldings are arranged so that they
may be seen from the house and in the other the house is separated from
the buildings by trees, shrubbery, etc., arranged to give an ettractive
background to the house. In elther cese i1t 1s desirable to have the farme
stead present an attractive view from the highwey.

A rectangular barmyard from which all buildings are accessible will
require a minimum of travel while performing the chores. The occupants
of the house can most readily detect unusual occurrences if most of the
building entrances are visible from the rear windows. Garages and wood
sheds are usually close to the house, while the barns are the greatest
distance awaye The barns should be located to the leaward of the house
to avoid possible annoyance from odors carried by the summer winds,

The driveway should be short and looped if space permits. A short
driveway presents the least problem of maintenance. A loop provides speoe
for visiting vehicles to park or turn eround and makes it possible to
drive close to the house when necessary. Wwhen a loop is provided, heavy
farm traffic should be routed over the side of the loop away from the
house. A short, well-lighted drivewasy, close tc the house, tends to dis=
courage night maraudsrs from entering the premises. -

* * * * * * * *

L-11% SMALL FARMSTEAD LAYOUT

The accompanying illustration shows a small farmstead complete on
only one aore of ground. It is suggested as a home for small families that
desire space enough to raise their own garden and poultry. The lot has a
frontage of 200 feet and & length of 217,8 feet.

The smell size of this homestesad requires careful planning to avold
waste of space. The bulldings are of mecessity small eand closely grouped.
At the rear of the house near the kitchen 1s a combination building about
22! x 24', This building provides garage, wood storage, small laundry,
and pump house. The building may also provide a small well-~inpulated roaom,
about 4' x 6', for storage of vegetables and canned goods if no basement 1s
provided under the house, A small barn provides stabling for the family cow,
horse, and garden implements, The poultry house may be as small es 10' x 12°,
whioh will care for about 30 of the heavier breeds of chickens. The
garden end orchard are large enough to provide fruit and vegetables for a
small family, Orchard trees may also be used as shade trees on the lawn.

For large families on non-irrigated land, it may be desirable to
have more thean one acre of ground, In such cases, the frontage may remain
the same, but the subsistence farmstead may extend farther from the highway,

* * L4 * L % €M *
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L-12 % A COMPACT DAIRY FARMSTEAD

This plan illustrates an arrangement of buildings on & two-acre plot,
It is suggested for a deiry farm but may be used en any type of general
farm. The milk house with truck garage alongside is convenrlently looated
between the house and the barm, Odors from the barn and hog house will
not be blown toward the rest of the buildings during the summer in most
localities, The implement shed with shop alongside is convenient and the
location is near the lanes from the fields, The poultry house, paasenger
car garage, and wood shed are olose to the house and eway Pfrom the high-
way, A good lawn, garden and orcherd may be used to give the layout a
pleasing and homelike appearance from the highway. A& good yard light
at the cormer of the yard near the house will light up the whole farmstead.

* * * * * * * *

L-19 ASSORTED FARMSTEAD LAYOUTS

Several farmatead plans have been prepared by the Department of Agri-
oultural Engineering which maoy be obtained if desired, at a nominal ser=-
vioce charge. In order to obtain the suggestive plans which will most
closely fit the individual need, the following information should be given
or esatimated: size of farmstead, distance and direotion to highway, slope
of land, drainage, oreeks, etecs, direction of desirable and undersirable
views, direotion of prevailing winds, and size and number of buildings
to be included, A rough sketoch will be of great nssistance,

¥ k% x ok ok k%

LANDSCAPING AND FENCING

L~21 A GARDEN GATE

This is a beautifully designed combination garden gate and arbor which
will add distinetion to the entrance of any garden or yard, It is bulld
entirely of lumber, and when painted white or covered with vines, it pre-
sents a pleasing appearance. A welcome, homelike touch 1s mdded by & seat
or benoh built on either side of the pathway.

* * * * * * E *

L-22 A TRELLIS FENCE

The deslgn of this fence which is made of 1" x 2" material will glve
e great measure of privaoy to any garden or yard after 1t is covered with
olimbing vines, The fence as shown is 6'2" high but may be raised or
lowered if desireds The plan also ineludes the design of a suitable en~
tranoe to the ysrd enclosed. ‘ .

* * #* * * * * * .
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1.=23 * HOUSE TRELLISLES

This plan, which is illustrated, offers a pleasing arrangement of an
arbor for encouraging the growth of vines up a wall, between windows or to .
form an arch around & window,

% * & * * * L L]

L-~26 LAWN BENCH

This plen is the design of a strongly built, comfortable lawm bench -
with a sloping beckrests The bench is easily constructed, durable, and not
easily tipped over. This bench is suitable wherever a bench 1s needed as
in gardensa, parks, or by the roadside.

* * * * * * * *

A —— ot e s

ROADS

L-31  MINNESOTA ROAD PLANER

This plen shows the errangement end sizes of materials required %o
make & two bladed, iron shod, skid or leveler for use in planing and
smoothing country romds and lanes. Thls simple farm convenience will be of
great assistance in farm road upkeep.

* * * % * * * *

L=32 SNOW PLOW

This is & plan of e strong V-shaped snow plow which is made of heavy
timbers end is used for shoving snow asides The wearing edges and point
of this plow are shod with sheet metal. A handle arrangement is provided
to mid in steering the plow.

* * * * * * * *
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DATRY STRUCTURES AND EQUIPMENT

MILK HOUSES Service Charge
Dell #% Ten by Twenty Foot Milk House YIERTLILE
D-12 * Twelve by Eighteen Foot Milk House searnsany
D~13 * Ten by Twelve Foot Seattle Milk House 26
D-14 * Ten by Twelve Foot Milk House
D-16 * Eight by Eight Foot Milk House Teesaers s
D-16 * Eighteen by Elghteen Foot Milk House asacangss
D-

MILKING BARNS
D-21 * Six Stall Walk Through Milking Barn wabsevu ey
D-
D24 * Iighteen Stall, Two Row Milking Barn 25

FEED AND SHELTER BARNS
D-26 * Teed and Shelter Barn for Loose Cattle + 60
D=27 * Open Feed.Shed for Mild Climates « 50
D-28 * Beef Barn ' 25
D ’
D-32 * A, E, Dairy Barn - Heading Out « 50
D-33 * Prosser Dairy Plen +90
De

UNCLASSIFIED
D-41 * Bull Pen Layout and Safety Details «20
D-42 * W, 8, C, Dairy Stall +20
D-43 * Standard Dimensions of Two Row Dairy Barn 000090000

Note: Asterisks (*) denote that plen is illustreted,

- The plans here catalogued have been prepared by the Agricultural
Engineering Department of the State College of Washington for the general
use of the public. They may be obtained upon request and remittance
of the small service charge direotly to the depariment, using money order
or small postage stamps, Additional plans will be added az they become
available. The complete manual listing all plans may be obtained from
the Extension Service of the State College of Washington for a nominal
charge,



MILK HOUSES

A good milk house, carsfully planned end well conatructed, is sssential
to the production of high-olasa milk. Local ordinances usually'requlre thet
the milk house be entirely distinect and separate from the barn aend from all
living quarters, Recent changes in the U. 8. Standard Milk Ordinanoce require
that the milk house be partitioned to seperate the handling of milk and the
gtorage of cleansed utensils from the oleaning and other operations, The
stetus of the partition has not been officially recognized in all the loocalw
ities, but it may well be oonsidered when plenning this small But important
farm building,

The walla and ceiling of the milk house must be tight, warm, and _
ensily oleaned, Painted walls are less affected by the exemssive molsture
oonditiona of the milk house and they may be renewed cheaeply. The floor
must be of impervious materiel, preferably concrete, with a uniform slope
towards a central floor drein. All doors, including soreen doors, should be
equipped with selfelosing spring devices, .

The milk house should be well lighted both naturally and ertifioially.
Lights should be high up, out of reach of the worker, and operated solely
by well switohes near the door. All windows should be fitted with good,
tightly fitting soreens.

A ventilator of ample size should extend from the celling to above the
peak of the roof. It should be soreened at the roof level to prevent the
entrance of flies. Sliding shutters may be provided for partially olosing
the flue sntrance as the occasion demands.

The kind and amount of egquipment necessary in e milk house varies with
the type of dairy, All milk houses should be provided with an abundance of
hot and oold water with adequate facilities for washing and sterilizing cans,
bottles, equipment, ete, Small dairies shipping only cream, in caens, require
the leest equipment and consequently the smellest house. The larger dairies,
partioularly thoase whioh handle bottled milk, use more equipment and there-
fore need larger milk houses., The floor plan diagrams shewnhave been oare~
fully seleoted,and illustrate several pgood types. For the larger deiry
ferma, the dimensions oan be increased readily,

The oooling vat or cold box in a milk house is of great importance,
particularly, if marketing is not done more than twive & week. The cold box
mey be cooled with either ice or a mechanical refrigerator, With either
type of refrigerant it is preferable to keep the dimensions as small as
posesible in keeping with the meximum number of cans to be storede There is
no- reason for having the cold box higher than six or seven feet as cans or
bottles will not be stacked higher than the head. By keeping the ocold box
low it is possible to install the mechaniocal apparatua above, When e cold
box is not used, the cans are usually kept in e vat surrounded by water
cooled with pieces of ice=~usually naturel ices An iced-water cooling vat
'should allow approximately three gallons of water to one of milk, When the
water is 21" deep in the tank the following dimensions of reotangulaer ocool=-
in# benke will usually glve satisfaoction.

&

No. of 10~gallon cans 2 3 4 4 8 8
Width 20" 20" 20" 36" 3" 3g"
Length oM 44" ge" 50" 78" o8"



D-11 * U.,S.D.A. MILK HOUSE PLAN NO ., 1336

This is one of the best all-around milk houses for 20 to 30 cow
dairies shipping milk or cream in cens, It is small and lnexpensive -
yet provides separate rooms and entrances for boiler, washing operations,
and milk handling equipments The plan is similar to many already in use
but has recently been slightly revised to include a steam cabinet. The
cooling teank is sunk below the floor level to minimize the 1lifting of ocans
of milk, This plan may be arranged for bottling by omitting the cooling
tank and putting & bottler and cold room in its place,

L] % * * * * * *

D-12 * A SMALL 12' x 18' MILK HOUSE FOR BOTTLERS

This is a very conveniently arranged milk house which allows con-
siderable equipment in a smell space and may care for up to 50 cows. An
outside door is provided for the washing room so that empty bottles from’
the truck may be handled easily. The wash room is correctly arranged so
that all movement of bottles end cans is from right to left, Space is pro-
vided for all of the usual milk handling equipment, The cooler is placed
near the wnll and so arranged that the milk may be strained into it from
outside of the building. A railsed platform and light open shed protect the
cooler outside of the milk house and meke 1t unnecessary for men coming
from the barn to enter the milk house while oarrying buckets of milk, The
bottler can be placed alongside of the cold room so that milk running through
the cooler runs directly into the bottler vat, thus saving part of the
handling. The cold room is located near the door convenient for loading the
truck: The ocapacity of the cold room depends upon the type of cooling system
used but will probably not exceed fifteen l0=gallon cans or thirty-six cases
of milk. The need of a cold box depends, of course, upon the frequency of
marketing. If the milk is marketed immedietely after milking, no ocold
room 1s needed., This plan does not provlide space for a fuel burner to
heat the watet. If such equipment is needed, it may be housed in e small
addition built alongside of the weshing rooms

* ok ok % k% k%
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D=13 and 14 10' x 12' % MILK HOUSES FOR SHIPPERS

These two plans mre adaptations of a plen recommended by the Milk
Inspection Division of the Seattls, Washington, Health Department, They
are convenient, compact, and inexpensive, and are recommended for deiry-
men milking 30 Yo 35 cows. A small door is provided in the wall so that
the milk may be poured into the cooler without entering the building,  The
door to the cooler is protected from the weather by & small roof. A load=-
ing platform three steps above the truck ground level is provided to
facllitate loading cans on the truck. The cooling tank is alongside of
the loading platform and is straddled by the operator while removing the
censs If desired, the short walk betwsen the barn end milk house may be
roofed but not closed in,

Kok ok ok ok ok ok %k

D-16 * A SMALL 8' x 8' MILK HOUSE

This plan illustrates a very small and convenient milk house which
may be used on smell farms shipping creem only. This house is large enough
to contain a wash sink, sterilizer box, can rack, separator, and cooling
vat arranged in such a manner that all movements are from right to left;
The cooling vat shown will hdld two 10~-gallon oans so that this house will
care for a herd of 20 cows 1f the cream is marketed two or three times a
weekes A larger vat may be used if more than two cans will be filled be-
tween marketingss The house does not provide a partition between washing
and milk handling equipment so that washing operations should not be done
while milk is being handled. This plan is adapted from Californie Milk
House Plen Na. -C-140,

* ok Kk ok ok k%

D-16 # AN 18' x 18' MILK HOUSE FOR BOTTLERS

Thie plan is a fairly large milk house that has besen found quite
satisfactory for amall dairies distributing bottled milk.. In addition to
the usual equipment, this plan allows room for the boiler and its fuel.

A wash basin is also provided and located near the boiler room for the
convenience of the boiler tender. The bottle washer is separated from
the rest of the milk house by a partition and is situeted between the
boiler rvom and the cold room, The cold room is located neer the bottler
and the door for convenience in handling the bottled milk and in leading
it on the truecks. If a larger cold room is desired, it may be easily
obtained by lengthening the one showns

Considerable spmce is allowed in the center of the room for stacking
cages of bottles, etc. when neceseary, The original of this milk house
plen is located in the Yakima Valley and is used on a dairy of about 30
COWS y
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MILKING BARNS

The use of & small milking barn in connection with feed and shelter -
barns arranged for loose cattle is growing in populerity. A special milk~
ing barn provides stanchions for from 3./3 to 1/10 of the dairy herd so
that the cows are mllked in relays, several cows being milked in each
stalls  This feature allows the use of special time and labor saving
milking equipment, and requires less expenditure for equipment than is
needed for e single "unit" barn.

In addition to the saving in structural investment, the milking barn
mey be easily kept more clean and sanitary for milking then a large barn
in which the cows are allowsd to stand for conslderable periods of tims,
The milking barn may be built alongside the feed and shelter barns if °
desired, but unless the lots are kept very olean, there 1s an advantage in
having the milking barn connected to the feed lot by two lanes. At milkw
ing time the herd is ooralled in a paved lane whioh removes them from possi=-
ble nulsences, or in one gide of the shelter barn. Enough cows ars admitted
to the milking barn to fill the stellss The cows are milked and returned
to the shelter barns by the second lane, empty stalls being filled by
awalting cows until the entire herd has been milkeds A cow can be milked in
about six minutes, but 1f she 1s fed in.the stell she must remain twelve
minutes or more so that from the standpoint of clean milk, and small milking
barn, it mey be desirable to avoid feeding the cows while they are being
milked,

D2l * SIX STALL WALE~THROUGH MILKING BARN

The welk-through type of milking barn is a great labor saver in that
the cowscome to the milking equipment rather than the milker ocarrying
equipment to the cows. This type of barn mey be easily kept scrupulously
rleen and thus may be located near the milk house for convenience in
handling the milk., The design of this structure readily permits the ine
stallatlon of either the pipe line, or the releaser typs of milking machine,
When this barn is bullt near the milk house, the milking machine pump and
motor may be located in the mechine and boiler room of the milk house.

The construction of this bullding is simple. The location of the
doors may usually be arranged to coincide with the lanes from the barn,
The floor should be of conerste with a reised curb around ths wells to
protect the walls from water while cleaning the floor, The stells are
merely used to separate the cows while milking and may be a very simple
construction of pipess The gate in the end of the stall may be hinged to
swing from the stall as shown or may be a narrow sliding gate raised from
the rear of the stall by means of a rope and pulleys. The floor plan
dimensions are shown, for a six stall bern. If more stalls are desired,
they may be added in pairs, a pair of stalls requiring a strip of floor
space 7 feet wide, :
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D-24 * PLAN OF TWO ROW MILKING BARN

This plan illustrates a typical two row type milking barn, The
possibility of a wide central alley for carrying milk makes 1t desirable
that the two row milking barns should be built with the cows hended out.
This plan has e capacity of 18 cows at a time, but mey easily be altered
to fit any size of dairy herd. A section 4' wide is equivalent to two
stalls. Passage for feed truck may be obtained by lengthening the barn
or by moving the stalls to leave only one oross alley at the feed room
end, If cows are not fed during the milking time, the building ocould be
made nerrower by taking out part or all of the feed alleys and mangers.
This bern has low side walls end a guarter pitch roof.

FEED AND SHELTER BARNS

D-26 * 30' x 42' FEED AND SHELTER BARN FOR CATTLE

This plen is of a semi-~snclosed type of feed and shelter barn for
looss cattles It provides good shelter and menager space for ebout 15
cows and 1s used in combination with e separate milking barn. The milking
barn may be placed alongside or at one end of this shed, but it is better
located some distance awmy end connected by lanes as described in comnmece
tion with the milking barn plans, A prominent feature of this plan is the
sonstruction of the central fesd rack which supports part of the weight of
the haey loft. The loft floor over the feed rack is of loose planks so thet
they may be removed to form a continuous feed chute when the loft is partial-
ly empty.,

D27 * OPEN FEED SHED FOR MILD CLIMATES

This plan is simply an open hay storage shed with sheltered feed
racks along each sides The shed is designed to be built in 12-foot units
of length and any number of units may be used to meet the needs of a
particuler individual, The ceutral part which is the main hey storage
soanoe 1s 15 feet wide, 24 feet high from fleor to sill, and will hold
epnroximately 2/3 of & ton of loose hay per foot of length. The space over
the mengers mey be used for storage of hay or straw, but space should be
ailowed so that the hay may be dropped into the mengers through chutes
placed 12 feet apart when the shed is full of hay. Loose boerds over the
manger may be removed to form a oontinuous hay chute when the shed 1s
partially emptys An open front, low shed-roofed addition may be built on
each side to furnish additional shelter for loose ocattle if other shedter
1s not available.
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D-28 4+ THIRTY~TWO BY FORTY FOOT BEEF BARN

This plan shows a very convenlent arrangement for feeding silege and
hay to loose oattles The silo 18 located at one end of the bayn and hay
is stored in a loft above the floor. About fifteen head of either dairy
or beef cattle can be handled with this size barm, but the length mey be
increased to handle much larger herds. Temporary partitions may be uaed
as at"a" and "b" to form box stalls or entirely separate groups of cattls,

% %* * * * * * *

‘D=32 # A.S,A.E, .BARN -~ ANIMALS HEADED OQUT

This plan is the result of a study of several thousand dairy barns
made by the Americen Society of Agricultural Engilneers., The plan is
elastic both as to length and width end merits careful study when con-
sidering the construction of s large dairy barm,.

* % L4 * * * * *

D-33 * PROSSER DAIRY BARN PLAN

This plan was developed for the Irrigation Branch Experiment Station
at Prosser, Weshington.. It is a very flexible plan which may be adapted
to different size herds, The plate shows an arrangement of stalls, feed
room, alleys, etos, in a typical 34-foot deiry barn with cows heading out.
e end box stalls are somstimes squipped as a double horse stall,. A box
£iall on the cross alley is sometimes used as a calf pen.. The length of
tae barn depends upon the number of stalls required, . This barn is 68 feet
long and has stalls for 18 cows, . If desired, the width may be increased
to 36 feet,

R .
#NOTE = These two barns are illustrated in the following section with the
generel purpose barns,
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D41 » DOUBLE BULL PEN LAYOUT AND SAFETY APPLIANCES

This layout is intended to mecommodate two bulls but with minor vari-
etions it can be arranged for only ons bull. The shed is not large and is
intended for shelter only. A feed room mey be built or the feed must be
carted from other barns, The gliding doors on the shed must be guch that
they may be opensed from outside of the pen.

The double breeding pen 1s built midway between two pens and is so
arranged that either bull may be used. The swinging gates are normally
chained shut in the clossd position as indicated in the diagrem, When a
cow 1s to be served, she is led into the stall and the buffer gate closed
to keep her from passing through. Opening the gate behind the atall admits
the bull and closing 1t orowds him back into the corral without danger to
the attendants A single breeding pen, similar to the double one, but with
only one entrance gate, may be loocated along the fence or in a corner of
the yard near other barns,

The fencing consists of 2" x 6" rails bolted or well spiked to 6" x 6"
poeta set firmly into the ground, Reils are spaced 6" apart so that they
may be interlaced at the corner posts as shown in the diagrem. All posts
are set on the outside of the fenoce and are usually pleced Bt six or eight
foot intervals. Corner posts and posts around the breeding pen are set.
firmly in ooncrete and are usually 8" x 8" for additional strength. A long
rarrow pen glves the bull the most exercise, An abrasive surfece of cinders
¢ oimilar material in the yard will greatly aid in keeping the bull's feet
in chape.

S-42 * W, S. C, DAIRY COW STALL

This type of stall will probebly keep cows cleaner than any other type
in general use at the present time. It is construoted, as shown in the
diagram, so as to force the cow to stand with her hind feet between the
crossbar and gutter, thus preventing the stall from being fouled by the
aroppings. In order to lie down comfortably, the cows will step forward
shoad of the crossbar onto the clean platforms, The crossbar is adjustable
§0 that the stall will accommodate cows of any sizes

The stall is slightly longer than most commercial types of stells
which may prevent its use in narrow barns, The dimensions given in the
illustration are for Holstein cows.

X ok R % K ok ok %k
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+ D=43 * STANDARD DIMENSIONS FOR 2-ROW TYPE DAIRY BARNS

This plate shows the standard cross-sectional dimensions of the common
two=row arrangements of dairy barns 34 and 36 feet wide. Narrower barns
have been built but usuelly are found to sacrifice oconvenlence.

The dimensions are practicaelly standard and only minor verietions are
usually considered, the extre space being obtained from or absorbed in the
litter and feed alleys. It is difficult to carry milking equipment, keep
walls olean and remove litter if the litter alleys are too narrow, so that
the minimum widths are 3'6" for cows headed in end 4'8" for cows headed out.
Two rows of cows are fed from one elley when the cows head in so thet the
feed alley should be somewhat wider than the 3'6" minimum for cows headed
outs A feed alley wider than 5'0" is unnecessary so that poorer sconomy of
floor space 1s obtained with the 36 foot barn when the cows head in. The
floor of the fesd alley is often raised to the height of the manger to
avoid lifting the feed. .

The minimum prectlcel width of mengers i1s 22 inches because the ocows
often waste feed placed in narrow mangers. The manger curb should be at
least 6" wide to securely anchor steel equipment and columns, Additional
footing under the columns is necessaery to carry the weight of the filled
lofts The columns may be 23" wrought iron pipe or larger, held in place by

flenges and lag screws.

Stalls are usually designed for housing & particular breed of animal.
Common stell widths are 4'0" for large cows, 3'6" for average cows, and 3'2"
for small cows or yearlings., The stall platform is usually tapered from one
end of the barn to the other using the maximum length for the breed for
large cows at one end and the minimum length for small cows at the opposite
end of the line, A depressed platform as shown in the diagram is optional,
but it tends to hold bedding in place and to prevent cows from slipping
while reaching for feed, Lengths of stall platform suggested for the
varilous breeds of animals are as fbllows:

Broed Length of Flatform
Small Large
Holstein 4110" 514"
Shorthorn 4vg" 51
Ayrshire 416" gro"
Guernssy S 4tp" 510"
Jerssy 4'4" 4'10"

T I T ® ok %k
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GENERAL PURPOSE BARNS AND EQUIPMENT

BARNS Service Charge
B-11 * Sixteen by Twenty Barn tesssenes
B-12 * Sixteen by Twenty-two Barn betersana
B-13 * Sixteen by Eighteen Barn coenerens
B—14 * Sixteen by Eighteen Barn sasesvEOp
B-15 * Twenty=-sight by Thirty=-eight Barn snsrspsse
B-16 * Twenty-eight by Forty-four Barn sessenans
B-1T7 * Thirty-'bwo by Fif‘ty-two Barn --.0...-10“
B-18 becesaves
FRAMING DETAILS
B-31 * Framing of 34~foot Gambrel Roof for Barn .20
B-32 Framing of 36e-foot Gambrel Roof for Barm » 20
B-33 Details of Constructioy of Gambrel Roof «25
B-34 Ql.l.‘..“
B-35 * Framing Suggestions for Gothlo Roof «20
B-36 Framing Suggestlons for Wide Gothic Roof +15
B-37 vessesren '
B-38  Barn Cupola Detail +15
B-45 Wooden Hoop 38ilo « B0
B-r4:6 --o'ono;‘t,.' ©
EQUIPMENT
B-51 Home-made Litter Carrier «10
B-52 TTITS
B-61 * Porteble Feed Rack, California Type ETETIT TS
B"sz ."F..'.’ll‘
B-71 * Cattle Guard . 10
B-72 .|000l‘ltll
Note: Asterisk (*) denotes that plan is illustrated.

The plans here cetalogued have been preparsd by the Agricultural
Engineering department of the State College of Washington for the general
use of the public. They may be obtained upon request and remittance
of the small service charge direotly to the department, using money
order or small postage stamps, Additional plens willbe added as they
become available, The complete manual listing all plans may be obtained
from the Extension Service of the State College of Washington for e
nominal cherge,



BARNS

The amount and type of livestock and feed which is stored in s barn is
so definitely individual for each farm that it is necessary for the owner
to consider carefully his requirements before selecting a plean, and then he
may need to make minor alterations before construction is started, The
four main points to consider in barn planning are adequeteness, convenienoce,
economy, and sanitetion,

In order for a barn to give satisfactory service i1t must furnish pro=-
tection for all of the stock and feed whioh the owner desires to put into
its In eddition to giving such protection, it is well to selsct a design
which may easily be enlarged in case the owner should decide to inorease
the size of his enterprise., The space required for each type of animal
and stall is indicated by dimensions and descriptions of the various barn
plans. Only a rough guess of the hay atorage oapacity may be made without
knowing the characteristics of the barn and hay, but the following figures
for the space occupied by a ton of hey may be of value in estimating:
loosely packed, 525 cubic feet; baled, 375 oublc feet, and chopped, 225
cubioc feet,

Economy of time, labor, and materials is of importance in order that
these elements need not be wasted unnecessarily. Yerds, lenes, gates, and
exterior docrs of the barn should allow free access of wagons at all times
for convenience in filling loft and silo, and also for removing litter. In
the interilor of the barn, special ettention should be given to the feeding
arrangements which lnclude the location and construoction of hay chutes,
silo, grain bins, and feed mlleys. The size and location of harness rooms
and milking barns or milk houses must not be overlooked, For esonomy of
space and material the length of loft joists and position of supporting posts
to avoid interference with stalls and with pens will be of prime importance
if standard width stells are used,

Senitation 1s necessary for healthy, vigorous livestook, and to enable
the stock to give meximum service or returns, The sanitary requirements are
ample light, good ventilation, emsily cleaned floors and wells, and clean,
well drained yardse Good light is obteined by the use of one square foot
of glass for every twenty square feet of floor space. Windows should be
high to reduce breakage and to throw light into center and corners of the
barn, An abundance of fresh air without drefts is necessary, but ventilatfon
is easlly obteined by methods in common use wlth smell barns., The ventila-
tion of large barns should be very ocarefully studied in more detail then 1s
possible to describe in this condensed plen book,

* * * * % * * *



B-11 * SIXTEEN BY TWENTY FQOT BARN

This plan is & suggestion for small operators on acreage tracts, The
bullding is very simply conatruoted but provides room for two oows, a box
stall for calves or & horse, and a feed bin on the ground floor, Hay stors
ege is provided in an overhead mow and is reachpd by a ladder on the well
beside the dotted lines which represent the loft openings The hay may be
dropped directly into the managers or to the floor between the stalls.. By
inereasing the length two fget this plan may be used for two horses and one
QCOW,

B~12 * SIXTEEN BY TWENTY-TWO FOOT BARN -

This plan is very similar to the B-1ll plan and shows one way of re=
erranging the plan to accommodate another cows The hay storage is somewhat
more economical if the hay 1s dropped and distributed from the mein floor.,.

% * ¥ * % % * *

B=13 * SIXTEEN BY EIGHTEEN FOOT BARN

This barn provides fegd storage and oomfortable housing for two cows
and one horse. The hay flpor may be temporerily used as a stall for an
additional horse, cow, or galf.

* * ¥ * * * * *

B-14 * SIXTEEN BY EIGHTEEN FOOT BARN

Thls barn is exactly the same as the B=13 barn except that it is
arranged to accommodate twg horses in a double stall and only one cows
The dotted line to the left is a suggestion that small barns can often
be combined with other bulldings to sconomize on materials and land..

* * * * * * O

B~16 * TWENTY-EIGHT BY THIRTY-EIGHT FOOT BARN

This is e medium sized horse barn which may be built in any length and
capacity desireds The plam also provides room for a few head of cows in a
single row of stalls opposite a row of box stalls. The number of cow stalls
may be increased 1f desired, but 1f mere than a few oows are kept, it would
be better to provide either a separate barn or a partition betwesn the
horse and cow section,

* * * * * * % *
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B~l6 * TWENTY-EIGHT BY FORTY-FOUR FOOT BARN

This plan is the same as the plan above (B-15) except that the cows are
aompletely partitioned off from the horse bern and arranged across the barn.
This sort of arrangement practically prevents the possibility of incress-
ing the size of the dalry herd accommodated by this barn,

L T T . T

B-17 * THIRTY-TWO BY FIFTY-TWO FOOT BARN

This general purpose barn plan is designed for a definite number of
horses and cattle and cennot easily be added to after construction, The
cows are in predominence and are definitely partitioned off from the horse
section, The thirty-two foot barn makes nerrow feed and litter alleys for
a two row cow barn and should be the minimum width considered for such a
barn.e A 34 or 36-foot width is much more desirable,

FRAMING DETAILS

B-31 * FRAMING OF 34-FOOT GAMBREL ROOF FOR BARNS

The gambrel type of roof provides a neat appearing, economical roof
and is particularly adaptable to medium sized and large buildings. This
plate shows the dimensions and method of mssembling the lumber for a
complete section of a 34~foot width barn, The blue prints which are
~available are drawn to & much larger scale,

* * * * * * ¥ *

B-32  FRAMING OF 36-F0OT GAMBREL ROOF FOR BARNS

This plate is identical to the plan B-3l except that the dimensions
are for the 36~foot width,

* * * * * * * *

B-33 DETAILS OF CONSTRUCTION OF GAMBREL ROOF

This print shows e more deteiled pictorial description of the framing
of & gambrel roof than is shown on the plates B-35 and B-36, No dimensions
of length are shown in this diaegram so that it may be used for any width of
barn, but its use may not be necessary to one familiar with framing the
gambrel roof.
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STATIONARY BARNS

SHEEP AND HOGS

Service Charges

8=11 * Central Hog House ~- Gable Roof & S-1la +35
S-1la *Central Hog House Accessories (Details of

Partitio'ns) sasnssras
Em

PORTABLE COTS
S~21 * Hog Cot, Porteble Gable Roof Box Typs, B x 8 25
8-22 * Hog Cot, Porteble Shed Roof Type, 8 x 7 W25
3 - Vessansen
EQUIPMENT

8=31 A Self Feeder for Hogs «25
S" UI.O.’..’OD
5-36 * Porteble Feed Racks for Shesp asrsasnss
S5=36 % ¥all Food RaGkS for Sheep ’ I EEEEE]
5~37 * Reversible Grein Trough for Sheep cesnsvana
S~
5~40 * Portable Panel Fence «10
S§~41  Portable Panel Zigzeg Femnce »10
S- [E NN RN NENRNN]
$-45 * Hog and Sheep Shipping Crate sresnanee
-

lOlll“lOl

Note: Asterisk (*) demotes thet plan is illustrated,

The plans here catalogued have been prepared by the Agricultural
Enginesering Department of the State College of Washington for the general
use of the publio. They may be obtainsd upon request and remittance
of the small service charge directly to the department, using money
order or small postage stamps. Additional plans will be added as they
become availables The complete manual listing all plans may be obtained
from the Extension Service of the State College of Washington for a

nominal charge.



8~11 * CENTRAL HOG HOUSE =- GABLE RCOF

This hog house is designed in such a manner that it may be bduilt in
several widths and with any number of pens. The alley &nd vmll details re=-
main the same but the length of the pens may be inoreased a3 demanded by
personal preference. The alley width can easily be incroased 1if neosssery,
but it 1s believed that the dimensionse given are emple for most conditions,

The foundation, floor, and feed troughs are all built of' conorete for
permanence, The foundations extend at least 6" above the floor level to
protect the sills and studs from possible moisture. The floor must be made
damp-proof and ig laid with a slight slope towards the gntters in the oen-
tral alley., The.underneath surfece of the floor should ve above the out-
side ground levels The feed troughs are poured with the rest of the floor
to svoid cracks and subsequent leaking, They are 4" high at <the partition
and 6" high in the pen with the bottom of the trough 10" wide and at the
floor level., The ends of the trough are wide enough to support and pro~
teot the alley posts, Corners in the pens and e&round the trough may be
dirt cetchers and thus should be avoideds During farrowing time it may
be desirable to lay a false floor of 2 x 12's over part of the floor of

each pen,

Sunlight and ventilation are very necessery in hog houses so that
g8 many windows should be provided as practicable, If the house is to run
sast and west, there should be fewer windows on the north side to avoid
exposure from the winter winds, The studs are spaced the width of the
window sash to serve as fremes and the siding runs past the studs 3/4" to
catch the sagh and aect as window casing, Window guards may be necesaary to
keep sows from bresking the glass if the windows are set too low.

The hog doors may open from the cutside or may be hinged et the top
and swung up to the ceiling in the inside, Ropes and pulleys may be used
to good advantage in opening the doorss It is a common praotice to make
the hog doors too lows The 42-inch height will allow a sow to pass through
without taking the arch out of her back,

Sometimes the space occupled by the two end stalls and the feed alley
between is utilized for the feeding young stook,

* * * ¥ * * ¥ *
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Selia * HOG HOUSE ACCESSORIES

This sheet shows detmils of the pen and alley partitions ms used in
the central hog house plan S-11, All partitions are of s50lid construction
to prevent drafts. The pen partitions are easlly removed So that the
entire house may be used as a feeding floor or sleeping quarters, The
~swinging alley partitions are a great convenience in feeding as the hogs

ere kept entirely out of the trough when the partition is Swung in end
locked over the inner edge of the trough while pouring feed,

An 8" x 12" creep for small pigs is often cut into the alley parti=
tion, This oreep is shown in the swinging partition but is muoh better
located in the door of the pen because when left in this position the
trough is shortened and corners are left to oollect refuse.

* . * * * * * x *

S=21 * THE BOX TYPE OR GABLE ROOF PORTABLE HOG COT

" The box type of portable, individusl hog house is preferred by many
experienced men over all other types, Perpendicular walls enable the
floor space to be utilized to good advantage and prevent the sow from
raising the roof as often - happens in the "A" type houses The sides of
this type of hog house are often hinged nesr the top so that they may be
raised during warm weather. The roof, if hinged, should be in two parts,
so that one side may be left closed for shade and protection in case of
sudden stormss The hinged roof greatly facilitates cléaning operations,
The vertical sides make it possible to pub the hog door on the side of the
building if desired.

* * * *® * * * *

S=22 * THE SHED ROOF TYPE PORTABLE HOG COT

The perpendiocular walls of the shed roof type of hog house have the
same advantages over the "A" type roof as are found in the gable roof, S21,
The shed roof allows a glasg window if desired, The cholce between the shed
roof and the gable roof type lies largely with appearance and personal
preference. The shed roof is considerable higher at one side than at the
other.
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EQUIPMENT

S=31 A SELF FEEDER FOR HOGS

Experiments‘have shown that when hogs have access to several dife-
ferent kinds of feeds in gelf-feeders that they will automatically balbnos
their own ratipn and fatten in an economical and efficient mamdeéri: Many
types of delfifebders have been desipgned to meke uss of thia principle.-
This feedér wns developed and used at the Branch Experimént Station at
Prosser, Washinpton, and hes been giving satisfactory results. The feeder
is built on skide so that it may be moved about the yard., It stands 5'6"
high and hes a fairly long sloping gable roof., A hinged double door in the
roof is used for filling the hopper.

The hopper is of large capacity so that daily filling is unnecessary.
Troughs on each side allow the hogs to feed from both sides at once.- The
flow of feed 1s edjusteble to avoid waste. The plen is complete and detailed
so that the feeder may be easlly constructed,

* * * * * * * *



FEED RACKS FOR SHEEP

In feeding sheep, sencugh rack space should be provided to enable all
of the sheep in a pen to be fed at the same time. Approximately 18" of rack
space is required for each animsl,

Combination hay and grein racks are probably the most convenient for
feeding amall lots of sheep. Racks may be either stationary wall type or
movable double sided racks. The movable combination hay and grein racks
are sometimes used to separate barns into smaller pens, thus avoiding the
necessity of partitions.

The stetionary racks conserve floor space but ususlly cannot be filled
without entering the pen. The orowding of the sheep around the racks is
troublesome when attendant must enter the pen in order to feed, Movable
racks are sometimes mede with open ends, enabling the attendent to feed from
8 walk-wey in the center, thus avoiding disturbance to the sheep.

Cars must be exercised in feeding, to avoid throwing cheff and other
feeding material into the fleeces of the sheep, To aid in keeping the
fleeces clean, racks with tightly closed sides are often used. In tight

sided racks, the sheep must pull the hay down through openings near the
bottom of the rack.

* * * * * * * *

S-35 * PORTABLE FEED RACKS FOR SHEEP

Combination Hay and Grain Walk<Through Type

This is a representative type of two-slded rack for feeding loose hay.,
It is sturdily, economically, and durably designed. The constructlon is
well shown in the diagram so that further drawings should be uunnecessary.

Chopped Hay and Concentrates Rack

The feeding of chopped hay has a distinct advantage in keeping the
fleeces clean and free from hay leaves, eto. This low rack is wery light

in weight, easily filled, and can be built in only & few minutes of time.

x % ok %k ok x ¥
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§5~36 * WALL FEED RACKS .FOR SHEEP

Two types of stationary wall racks for feeding sheep are illustrated,
The racks may be built with either solid or slatted fromtss Both racks
provide a grain trough in combination with the hey rack, In figure Noa 1,
the grain trough is built of concrete poured with the floore The curb may
be made of & 2 x B8 plank, bolted to the floor as shown, if desired. The
grain trough in figure No. 2 1a made of 1" boards., Figure No, 1 is easily
filled from a feed alley and may be used as a partition between pens if
desireds Figure Nos 2 may be bullt along a wall with the space between the
studs being used to hold the hay, If the inside of the building is .
sheathed, 1t will be necessary to allow the rack to extend further into the
o0,

S5-37 * REVERSIBLE GRAIN TROUGH FOR SHEEP

This style of grain trough is very easily cleaned as the entire trough
is reversed by pulling the stopping pegs on both ends and swinging the
trough upside down, The trough is held in position by reinserting the
holding pegs. The trough is simply made of one inch material with a single
board providing the bottom of both sides of the trough. A much simpler
arrangement can be obtained as shown in the upper left-hend corner if it
is possible to use & stationary rack, The supporting post must be well
set in to the ground to prevent the sheep from loosening it while erowding
around the trough, With the stationary errahgement, the same trough is
used as in the portable feeder exocept that it is set well off center and
supported by stakes driven into the ground until the proper height is
obtained.

§-40 * PORTABLE PANEL FENCE

Porteble Panel fences are used with sheep and hogs is a system of
creep feeding or for separating corrals, etc. into the pens. The fence
shown is constructed of 1" x 4" meterial but mey me easily be built of
1" x 6" material if the situation demands a stronger fence. This type of
fence is usually low so that a man may step over it insteed of walking
around the fences. By using a horse as shown, this fence may be extended
in a streight line without being easily tipped over,

* * * ok ¥ * * *
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S-41  PORTABLE PANEIL, WORM FENCE

This is e self-supporting portable panel femoce very similer to the
J~40 portable fence except that it must be zig-zagged end does not use s
horse for support,

* * * % * * * *

S5-456 * HOG AND SHEEP SEIPPING CRATES

The principal problems in building shipping crates are: (1) to get
the maximum amount of space for the lumber used, (2) to make the ocrate
seoure 8o that no ecoidents ocen happen in transit, and (3) to have the
crate large enough for the comfort of the animal,

Crates should be neatly constructed of strong light material. The
sides and ends may be made of 3/4 inch material, but the floor is best
made of sound, rough, one-inch boards. If shipment is made long distances
over water, a sliding door should be made in each end of the crate so that
the enimals may be taken out of the crates for exercise and returned withe
out becking them either into or out of the crates. Crates for foreign
shipments must have all corners metal bound.

Wide oraocks in or near the bottom of the orate must be avoided, else
the animal's feet and legs may be injured when the crate is moved.

The size of & hog orete varies greetly with the size of the animal
to be shippeds The sheep crate is of more nearly standard size as only
yearlings are usuelly shipped, Some common sizes which may be used are
suggested on the diagrem,

* * * * * * * *
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P-11
P12
P-13
P14
P-

P-21
p-22
P~ .

P-25
P26
P-27
P-28
Pa

P-41
P42
P-43
Padd
P-4b
P~46
Pud?
P-48
P-51
P=

P-61
P-

use of the publiec.

avallable,

POULTRY

STATIONARY HOUSES
Unit Laying House 24 x 30
Unit Laying House 24 x 24

Laying House 20 x 20
Laying House 30 x 30

BROODER HOUSES AND EQUIPMENT

16 x 12 Portable Colony Brooder

10 x 12 Portable Colony Brooder house

2 x 6 One Hundred Chilck Brooder

Home~made Lemp Brooder
Brooding Battery
Chick Feed Hopper

POULTRY HOUSE EQUIPMENT

Dark Nests
W.8,C. Trap Neats

W.5.C, VeType Feed Hoppers

Washington Range Hopper
Fattening Battery

Manure Box Detalls

RABBIT
Rabbit Hubtch

charge.

Service Charge

1,00
1.00
1,00
1,00

25
25

IEENENNENEN]

«50
115
210
.10

L LRI BN A )

+20
«20.
drdadbs aon
20
LIRL R R I RN U B
»10
«20
et T BB’

+10

LN B RLIN FLET N J

+10

The plans here catalogued have been prepared by the Agrioultural
Bngineering Department of the State College of Washington for the gemeral
They may be obtained upon request and remittance of
the small service oharge directly to the department, using money order
or small postege stamps. Additional plans will be ndded as they become
The complete manuel listing all plans may be obtained from
the Extension Service of the State College of Washington for a nominal



LAYING HOUSES

A well planned leying house should save labor end increase profits on
8 poultry farm, The size of the house required is determined by the number
of birds in the flock; tho convenience depends upon the size, type, and
amount of equipment, and the true value of the house is the ability of the
struoture and equipment to keep the hens in laying ocondition.

To avold overorowding the laying house should provide 3 +o 5% square
feet of floor space per bilrd when the house is filled to capacity. The
heavier general purpose breeds require more floor space than is needed for
the smaller leghorns, In order to attain the maximum floor space 1n the
house, all interior equipment may be set on legs or posts and thus ralsed
from the floor,

As a general rule it 1s well to design a poultry house in such s
manner that it may be enlarged, as needed, by bullding & similar unit bew
side the original units. A unit laying house plen should include a feed
room for mixing feeds and storege of bulk or sacked feeds. The fesd room
may be the length of the house, 10 to 12 feet wide, and should be placed on
the end of the house that is exposed to the preveiling winter winds es this
location will aid in insulating the house,

Experiment has shown the need for warmer, better insulated laying
houses in most sections of this state, The required insulation may be
obtained by filling the space between the studs of the bullding with saw=-
dust or mill shavings and using e straw loft or ceiling overhead, In
addition to wall and ceiling insulation, the doors and windows should be
well fitted to avoid oold air drafts near the floor, In large buildings
partitions at least 5 or 6 feet high and 24 to 30 feet apart are used to
break up the poasibllity of floor drafts, A well insulated house 18 cool
in summer as well as being warm in winter., Ample ventilation is provided
in the plans which may be obtained from the Department of Agricultural
Engineering, State College of Washington, Pullman, Washington.



P«ll THE 24 x 30 W. 8. C, UNIT LAYING HOUSE

The 24 x 30 foot unit type of laying house is suggested as a standard
for either general farm or commercial purposes because the 24! depth
affords better proteotion from drafts then is obtailned with narrower
houses, Each unit will accommodate 250 leghorns or 200 hens of the geners=
el purpose breeds, and as meny units may be used as needed to house the
flook,

The plans of this structure inolude a 10 foot feed room which may
serve for two or three units, The feed room has open bins for the storage
of mash and soratch grains, and plemty of floor space for storing sacked
feeds and mixing mash or scratochs In addition to structural deteils and
bill of materials for the building and feed room, each plan inoludes blue
prints of the following pleces of equipment: P-4l Dark Nest, P42 W,S.C,
Irap Nest, Pe44 W,5.C, "V" Type Portable Feed Hopper, F=46 Washington
Renge Hopper, and P-51 Manure Box Details, BEach 24 x 30. foot unit will
require four~fifteen nest sections of the derk nest type, two 12 foot or
three B foot feed hoppers, and five roosts the length of the. house,

* R M k% ok ok K

P-12 THE 24 x 24 W, Sy Co UNIT LAYING HOUSE

The plan of this 24 x 24 foot unit laying house is the same as that of
the 24 x 30 foot unit laying house except that it 1s & 1little smaller.
This house will accommodate 200 leghorns or 160 hens of general purpose
breeds, and only three nest sections will be requireds Otherwise the plans
and descriptions of the two bulldings are identical.

* ¥ * * * * *® *

P-13 20 x 20 POULTRY HOUSE

This poultry house is suitable es a bresding house, or farm laying
house, where a small flock is kept principally for home use. The capacity
1s 100 to 125 birds with sufficlent equipment indicated in the plans to
oare for this number of birds, The house is squere and has a common gable
roof with two ventlletors projecting above the ridge. The plans inoclude a
bill of material and detail drawings of an approved window comstruotions
The house 1is not of the unit type and ne feed room 1s attached, If the
size of the flock is inoreased additional separate buildings must be
constructed,

* ok k%€ ok kK %

P=14 30 x 30 POULTRY HOUSE

This poultry house is similar to the 20 x 20 poultry housse plen P«13,
and the descriptions are identical except that this plan is larger and will
care for 300 hens,

* % * * * * * %
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THE PORTABLE COLONY BROODER HOUSE

The colony brooder house is a building used primarily for housing inou-
bator hetched chicks during the first few weeks of growth, but it is also

excellently adapted for use as a small backyard laying house. The essential

factors for successful brooding are proper tempsrature, plenty of room, and
senitation,

Proper temperatures are arranged through the use of & good brooder
stove and tightly sealed house with good ventllation., The ventilation of
the brooder house has been carefully considered and its operation is fully
discussed in a description provided with the blue prints and bill of
materials, Senitation is most easily obteined by moving the building onto
ground which has not been used for two or three years, The houses are so
designed and braced thet they may be easily moved without demage to the
building.

P=-21 16 x 12 COLONY BROODER HOUSE

This is a well designed, light weight, portable brooder house with
a capacity of 350 to BOO chicks when used with a sun porch, or it will
eccommodate & flock of BO to 60 laying hens, If more chicks are to be
reised than this bullding can handle, more brooder houses should be built
rather then crowding too many chicks inte one building. Complete details
of windows, doors, and ventllators are shown with the working drewings.

* * * * N > *

P-22 10 x 12 COLONY BROODER HOUSE

This plen is very similar toc the larger plan P-21 and will handle 250
to 300 chicka or 30 to 40 laying hens., It is designed for a brooder stove
with a hover 52" in diameter placed in the center of the floor aresa,

% ¥ * #* L] * * *

P=26 ONE HUNDRED CHICK COLONY EROODER HOUSE

This is & small 8 x 6 foot portable brooder house capable of handling
ebout ome hundred chicks. It is a low coop with shed roof and skid
runners. The sides, ends, partitions, roof and fleor are built in inde~
pendent seotions so that the house can be taken apart for thorough sun-
ning and cleansing before the brooder season begins, An incubator lamp
with the chimney flue making a loop inside of the house provides the heat
which is necessary to the ocomfort of the chicks. A properly constructed
electric heating unit might very well take the place of the lamp end would

be much safer, .
* N T T R .
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P=-26  HOME=MADE LAMP BROODER

This blue print shows the construction of an inexpensive, easily
built and oleaned, home-made electric brooder which is being used very .
succeasfullys The brooder as shewn is designed for use in the 10 x 12
portable colony brooder house (Plan P»22) but can be adapted to any other
warm, well ventilated house. Four hundred ohicks can be kept warm and
comfortable, A

The heating element consists of a row of ten 32-candle power, carbon
element, electric lamps, spaced approximately 11 inches apart on a 1" x 4"
supporting boards The lamps are wired in a simple manner to give a measure
of control over the temperature. The wiring is illustrated in the drawing
and consists of & system whereby all lamps are connected in parallel cir=
cult to give the maximum heat, or by throwing the double-pole, double-
throw switch to the other terminals, the lamps are connected in a series=
perallel oireult which reduces the heat of the lamps to approximately one=
fourth of their capmoity, In a welleconstructed house and with moderate
weather the lemps are operated at low temperature much of the time, Four
250 watt, 110 volt eleotrio heating atrips cornnected in & similar manner
will give satisfactory service if i1t is not possible to obtain the carbon
element lamps.

The brooder covers a strip of floor 3 feet wide and the full length
of the rear wall, The ochicks are hovered on a ‘one=half inch mesh hardware
¢loth platform 12 inches above the floor level, The space under the hard-
vare oloth is boarded up to prevent the chicks from running underneath, but
tihe boards may be removed to clean out the droppings. The row of lemps is
rlaced along the rear wall at a height of 6 inches above the hardware cloth.
Six inches above the lamps a hinged board cover or baffle 1s provided to
keep the heat from leaving the brooder too soon. The chicks are kept from
leaving the hover by a board partition atl the front of the brooder. This
board partition 1s dropped to form & ramp or inclined runwey to aid the
ohiocks in reaching the brocder after they are strong enough to be allowed
free range on the floor,

This booder was designed and Luilt by Paul K. Jones, Smith-Hughes
teacher in the West Valley High Schoel of Spokene County,

* * * * * * * ]



P=27  BROODING BATTERY

The battery brooder is a typs which may be used to care for chicks -
up to the age of two weeks when large quantities are handled or when broods
ing space is at a premium, In order to serve this purpose & brooder must
have & oompact, easily and individuelly controlled heating system, be well
ventilated and easily cleaned, The complete units or compartments of the
brooder are stacked one above another in stacks two or three units high.
Care of the chicks 1s similar to the care for single units in a small
brooder house except that it may be necessary to provide additional vitamin
D aotive materials in the feed to overcome the lack of netural light,

This blue print shows the construction of a hot water heated brooder
edapted to use in battery brooding, Thé framework is principally of 2 x 2
inch material with all sides slatted preferably using 3/8 inch round,
wooden rods. Metal feed and water trays are olamped to the outaide of the
compartment, The bottom consists of & frame covered with galvanized hard-
ware cloth which can be removed at any time. A sheet metal tray under the
hardware cloth tray serves to catoh the droppinge. This may also be removed
at any time without disturbing the chicks,

* * * * * * * *

P-28 CHICK FEED HOPPER

This is & small feed hoppsr made of a strip of shest metal and used
for feeding small chicks in the brooder. The body of the hopper is nearly
4" wide so that it will hold an appreeiable supply of feed. The top is
reduced to & width of about one inch on sach side of the adjustable lath
supported over the center of the trough. The combinatlon of +the narrow
top width and the lath baffle prevents the chicks from standing and
scratching in the feeds, The trough may be made from wood quite satis-
factorily if a 1ip on the outer edges is provided to reduce the top width,

%* * * * * * * *



P-41  DARK NESTS

This type of nest box, in which the hens lay in complete darkmess,
has been found helpful in reducing loss from the vicious pick out problem
which sometimes develops in e flock of hens, In this type the birds reach
their nests from a narrow aisle in the rear of the boxes,. Hinged jumping
boards, whioh can be raised to olose the entrences at night, are used to
aid the hens in reaching the aisle and to keep the pullets from roosting
in the nestss Eggs are removed through a door made of 2 1" x 6" board and
hinged to the front of each row of boxes, The boxes are saesily cleaned by
removing an entire row of nests at one time,

A group of 16 nests consisting of three 5-box rows built one above the
other makes a convenient unit, and 1s the stendard size unit recommendsd
for the lighter breeds., These units of nest boxes should be placed on
wells or partitlons in such a menner that they willl not interfere with
light or ventiletion, and et & height suoh that eggs may be reached and
removed easilys The location of the nests is indloated on the floor plans
of all laying housess At least one nest box should be provided for each
four hens when this type 18 used,

* * L] * * * * e

P~42 W,3.C. TRAP NEST

The Poultry Department of the Washington State College recocmmends the
simple trep nest as constructed from this complete working drawings The
front of the nest is screened so that the attendant cen easily see when
the nest is occupied. The screen also provides ventilation for the hen
and cuts down the light sc that she lays in seml-darkness, Hens enter
the nest from e narrow walk in the rear, tripping the ocatch of a swinging
door a8 they enter. The trap door and trigger are light in weight and
easlly operated to avoid disturbance or frightening of the hens.

* * * * * * * *®

P-44 THE W.S.C. "V" TYPE PORTABLE FEED HOPPER

Thie type of hopper has given very satisfactory service on a large
number of poultry ranches, The V~-shaped bottom has the advantage of
saving feed and eutomaticelly keeping it mixed as the supply 1s constantly
worked towards the center when the chickena feed, The hopper is light in
welght, adjustable to varlous sizes of birde, end is easily constructed.
It is raised 18" from the floor so that it does not cut down the usable
floor space. Two 12 foot or three 8 foot lengtha of this hopper should be
used in emch 24' x 30' unit,

* * * * LS * * »*
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P-46  WASHINGTON RANGE HOPPER

This i1s a simple type of feed hopper, developed on the west side, with
a wlde overhanging roof to protect the feed from rain so that the hopper
may be used outside of the poultry houses Hens feed from narrow, feed-
saving troughs on both sides of the hopper., The roof is eas3ily removed
but is pivoted so that 1t can be tilted up and out of the way for ordinary
filling. ‘

P~47  FATTENING BATTERY

This blue print shows the construction of & pen which may be used
for forced~feeding and finishing of poultry. The construction is mostly
of lumber and the design is suiteble for stacking one unit on the top of
another to form a feeding battery. Ths construction of swinging gate,
sliding metal droppings tray, feed and watsr troughs is shown in the dia-
gram. A freely sliding tray covered with galvanized wire cloth .forms the
floor of the pens The framework is mostly of 2"x 2"s with round half=inch
wooden rods suggested for use in all of the sides which are of an open
slatted comstruction.

* * %k * * % * %

P-51  MANURE BOX DETAILS

This menure box plen was designed for use with the 24 x 30 size laying
house but a similar box is indicated for collecting menure from any
gource where the supply is not great enough'at any one time to meke a full
wagon loads The dimensions of the box are 7' x 9's The roof is of the
gable type with one side hinged for emsy fillings The front is of loose
planks which may be removed when emptying the boxe

* * * * L3 L] * *

F«61  RABBIT HUTCH

This blue print illustrates the construction of a convenient, easily
cleaned, rebbit hutch suitaeble for use in a battery of two or more hutches,
A complete unit consists of two pens with a "V" shaped feed rack between
them, The pens are of standerd dimensions 2' - 6" x 4' = Q" and 19" high,
The entire front is of open framework covered with 1" mesh wire exsept over
the V opening of the feed rack which is left entirely uncovered for con=-
venience in filling, The feed rack is 1B" long; the remainder of the parti-
tion consists of a& 1" x 12" board 19" longe The floor is made of boards
but mey be covered with sheet metal to keep the rabbits from chewing on it.
A square foot hole is left in the floor of each pen in back of the feed
rack, the hole being covered with 1" mesh galvanized hardware cloth. Rabbits
soon learn to use this hole to deposit droppings so that a metal trey should
be supported underneath to keep the pens below clean. The dropping pan
should be emptied regularly. Ventilation of the hutches is greatly jim=
proved if part or all of the back is covered with wire similar to the front.

*® * * * * * * *



SHOPS, IMPLEMENT SHEDS, AND GARAGES

STRUCTURES Service Charge
R~11 * Large Shop end Implement Garage o256
R-12 * Twenty by Twenty Farm Shop srtasenne
R=13 Twenty-two by Thirty-two Farm Shop » 50
R-14 Sixteen by Eighteen Shop « 50
R-l4e Alternate Floor Plan for 16 x 18 Shop +10
R-16
R-21 * Combined Shop and Implement Shed 25
R-22 navspsevdy '
R-23 Large Implement Shed, 16 x 22 foot Bays +60-
R-24 (A ET R LR N
R-26 Single Garage, 11} x 18 +20
R~26 Double Garage, 16 x 20 + 60
R-27

EQUIPMENT any 3 drawings .25
R-31  Work Bench
R-32 Two Sided Work Benoh (for sohools)
R-33
R«38 Miter Box
R=37 Tool Cabinet
R-38 Tool Box
R-38 Nail Box
R-40 Saw Horse
R-41  Step Ladder
R-42
R-51 Bearing Scrape:
R-52 Car Creeper
R-53 Car Lifter
R-54

Note: Asterisk (*) denotes that plan is illustrated

The plens here ocatalogued have been prepared by the Agricultural
Engineering Department of the State College of Washington for the general
use of the publio, They mey be obtaeined upon request and remittance
of the smaell service charge direotly to the department, using money order
or small postage stamps. Additlonal plans will be added as they become
available. The complete manual 1listing all plans may be obtained from
the Extension Service of the State College of Washington for a nominal
chargo. '



FARM SHOPS

With the increasing amount of machinery used on the modern farm, the
importance of the repair shop is gaining rapidly, A shop may be small,
allowing room for tools and a bench only, but with such an arrangsment i+t
may be found very inconvenient to work on machinery. The ordinary farm
should have a shop of sufficlent size to acoommodate all of the work of
upkeep and repair, keeping in mind that a small shop mey become %ao
crowded for convenience. Having the shop in the end of an implement shed
is very convenient and avoids the necessity of separate buildings. Should
separate bulldings be desired, the floor plan of the combined buildings is
suggestive. .

Light 1s very important in a shops As many windows should be used
as 1s found praotical, Window lights should be small to lower the cost
of repleacement from breakage, In small shops a window opposite the entrance
door will add to the convenience of working on long implements such as
wagons with tongues, ete. It 1s essential that direct sunlight should not
fall on the hearth of the forge as it is then hard to judge the heat ocolor
of the metal being worked.

Work benches and equipment are usually placed along the walls of the
shop. This arrangement provides better light for benoch work and leaves the
floor space clear for working on the machine being repaireds The amount
of equipment varies with type of farm and resources of the owner but may
well include such power mechinery as drill, grindstone, and emery wheel.

If such equipment is operated from a line shaft, the motor or éngine may
sometimes be placed on the floor and used to operate such equipment as
buzz saws just outside of the shop by running the belt out through an
opening in the wall, Belting the sew direotly to the motor rather than
to & pulley on the line shaft saves a great deal of power in amall motors.

When e forge is included in the shop equipment, the floor should be
of concrete to lessen the fire harard, The floor of implement sheds where
repair work 1s being done should usually be of conerete or olled dirt to
avoid dust while working.

* % ok ok ok ok Kk



R=11% A LARGE FARM SHOP AND IMPLEMENT GARAGE

A shop plan designed for large farms where long trucks, tractors, eto.
may nesd repairing. The arrangement of a long garage with sliding doors
into the shop permits the servioing of very long truocks and oquipment
without exposure to the weather. The doors are placed to facilitete the
use of a tractor in towing equipment into the shop es the tractor .may be
taken out through a door other than the one of entry. A long, straight
carrier track, and low table on casters, are great lebor severs in loade
ing and unloading equipment or in moving it about the shop.

The shop tools and equipment are well arranged to avoid interference
from other machines while working on any job, The metal working tools are
grouped together and centered around the forge so that they may be easily
reached, Two work benches are used to allow separation of wood working
tools from heavy metal working tools, and to provide a olean bench free
from dirt and grease for wood working,

This building ia large enough to provide considerable storage speoe
in en attle 1f the building is ceiled, Space for stairs to the attic is
suggested alongside of the shop partition. A small supply room may be
built underneath the attic stairs., Large doors provided in the gables of
the building provide light and a means of getting long pieces of lumber,
oetos, into the attie, : .

*® * ] ¥ 3 * * ¥
R-12% 20 x 20 FARM SHOP PLAN

A shop plen which provides a very convenient, compaoct arrangement of
equipment, a medium size working floor, and speoce for storing considerable
small equipment. The motor or gasoline engine which supplies power to the
line shaft may be mounted on a table and turned into a position for use
with equipment outside of the shop. An electric motor can be attached to
the ceiling, thus clearing the floor space, if it is used with the 1ine
shaft only.

Re=1l3 TWENTY-TWO BY THIRTY.TWO FARM SHOP

A plan that has been adapted from a large shop used by a Palouse wheat
farmer for repairing combines, tractors, and trucks. The building is di=-
vided into two sections, one=half of the floor space being of oiled dirt and
used for repair work only. All of the equipment whioh includes power drill,
grinder, forge, anvil, and two work benches is compactly grouped on e
conorete floored section 16 feet square., The remainder of the flaor space
is oocupied by a supply or storage room which may be locked for safe keepm
ing of repair parts and tools. The supply room has a boerd partition to &
height of about 5 feet which allows rooms for shelves and pigeon holess
The remainder of the partition is of heavy acresn to provide ventilation
and light in the supply room, :

* # * * L *® w %
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R-14 SIXTEEN BY EIGHTEEN FOOT SHOP

This small shop is suitable for dairy, poultry, irrigated, and other
ferms where repaeiring is done on small equipment only. This structure nay
be used also as a garage if the car is rolled outside while working, The
floor plan shows a fairly complete arrangement of equipmentes The door is
located to the left of the center on the 18' side. The metel working
tools, including power driven grindstone, emery, and drill, are placed along
the wall opposite the doors The motor or engine used to drive the line
shaft is placed in the ocorner and may be belted to drive bugz saws, ota,
outside of the shop, The metal working bench is in the corner opposite
the door and is conveniently loceted with respect to the power equipment
and the forges The forge and anvil are placed in the center of the side,
A bench alongside of the door may be used for wood working,

R-14s  ALTERNATE FLOOR PLAN FOR 16 x 18 FOOT SHOP

This shee®t shows the floor plen of the 18 x 18 shop R=14 and an alter=
nate arrangement with the door on the 16~foot side, Power metal working
equipment is in the corner opposite the door with the forge in the center
of the right side. The iron bench is shown in the right hand corner near
the door but may be placed in the opposite corner on the. left side. The
wood~working bench is on the left side, near the door,

* * * * * * * *

R-21*  COMBINED FARM SHOP AND IMPLEMENT SHED

The plan illustrates the combination of a shop with an ordinary
implement sheds A sliding door is provided between the shop and the shed
to make the tools esasily accessible for repair of equipment in the shed.
The implement shed shown has only two bays, 10' and 14' wide respectively, -
but the number of bays may be incremsed to sccommodate any amount of
mechinery. If sliding or swinging doors are installed in the implement
shed, windows will be necessary.

The shop is wide enough for servicing an automobile. It is only
16" wide but can easily be made wider if desireds, Metal working tools are
arranged in a line along one wall with wood-working equipment along the
opposite walle If the shop is used without the implement shed, windows
should bs provided in front of the wood bench.

* * * %* * % * *

R-23 A LARGE IMPLEMENT SHED, 16 x 22 FOOT BAYS

An implement shed designed to accommodate large machinery and at
the same tlme economically house smaller equipment. The l6«fpot width
allows ample room for large equipment and provides room for twe ocommon wegons
placed side by side, The plen shows the building with five 16-foot bays
but the number may be arranged by the builder to sult his own reguirements,
The width of the bays may elso be changed to provide a few narrower units.
The design shows an open concrete pler and post front with vertioal board
siding and battens. The framing for the ends of the building and the rafters
cuts for the modified gable roof are olearly shown in the working drawings,

* * * * * * * *
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R=25  SINGLE GARAGE 11' x 16!

The blue print shows the length of rafters for a common gable roof,
freming of the large door and details of constructing & emall, inexpensive,
single garage. The size of the garege whioh is 11 x 16 is suffieient for
small oars but should be lengthened to at least 18! if one of the larger
cars is to be housed,

% * ¥ * ¥ * * *”

R-26  DOUBLE GARAGE, 16' x 20!

The plan shows complets deteils for construction of a garage ocapable
of housing two automobiless The design is simple with & common gable
roof so that the bullding is emsily built. The corners of the roof peak
are out off for appearance but may be built up in the usual manner of &
gable roof if preferred.

* * * % * * X *

EQUIPMENT

B=-31 WORK BENCH

The blue print shows the working drawings for the construction of a
sturdy, durable wood-working bench and also shows a pictorial view of the
construction of a drawer suitable for use with this bench. A work bench
should ordinarily be about 2 feet wide dnd 8 or 10 feet long., These
dimenslons give ample space for ordinary work and tend to dlscourage the
habit of leaving teols lying on the bemch. Tools should be kept in
drawers or on hooks in such a manmer that the sharp tools are not dulled
or broken by contact with other tools. Much time can be wasted by trying
to find & tool which is left on a bench along with all other tools and odd
pieces of equipment.

R-32 TWO SIDED WORK BENCH

A work bench designed primarily for the use of students in a wood
working shop where it is desireble to conserve floor spaces. This
double bench is simllar te two of the R~31 benohes pleced back to back
but does not require as much lumber as two separate benohes,.

R
R-38 MITER BOX

A simple home made miter box will be found useful on the wood=work- -
ing bench of most shops., It can be made of small pieces of lumber left
over from a bullding or any other sorap lumber in good condition,.

* * ® * * R *



R-37 TOOL CABINBT .

The blue print shows the construction of a tool cabinet whioch will
fit between the studs of a shop or other building with studs placed two
feet on centers. The box is arranged and illustrated with shelves, hooks,
ete, to provide a definite arrangement of various tools., Both sides of
the box may be used for storage of tools. Hinges are provided eso that
the cabinet can be closed or locked to keep tools safely out of gight.

¥ * * * * * * *

R-38  TOOL BOX

The tool box is used to carry tools to a job which cannot be brought
to the shop for construction or repairing. A handle is provided so that
the box may be easlly carrieds A nail compartment divided into four or
five small boxes is provided so that nail sizes may be kept separate and
carried along with the other tocls,

* * * * * * * %

R-39  NAIL BOX

The completed nail box has & handle so that it can be easily carried
and has eight compartments so that neils of different sizes can be kept
separate. There is also space for a hammer and one or two small tools.

* * * * * * * *

R=-40  SAY HORSE

The blue print shows the method of meking a strong, neat~appearing
three-legred sawhorse; but by making the two ends similer a four-legged
sewhorse could be mede from the drawing.

* ¥ * * * * * *

R-41  STEP LADDER

The blue print shows the construotion of a step ledder 40" tall which
is very substential and will not emsily tip over. ©Suoh e ladder will be
found hendy about any ranch or buildinge

* * E S ¥ % * *

R-51  BEARING SCRAPERS

The blue print shows the shape of four %tools which are easily made
in the forge from old files and are found very useful in scraping bearings,
The print also illustrates the appearance of bearings before seraping,
partly seated, and the finished job of screping and burnishing,

* * * * * » *

E-52  CAR CREEPER

The blue print shows the construction of e creeper for use while
working underneath an asutomobile. Ball castors allow free movement and
e headrest gives comfort to the user,

¥ % % % ok ¥ kK



MISCELLANEOUS

FRUIT AND VEGETABLES Service Charge
Mw~11 Sixteen by Twenty-four Foot Root Cellar . .25
M-12 Eighteen by Twenty=-eight Foot Root Cellar . 25
M . pasboppay
M-15  Sketeh of Side Hill Root Cellar +10
M~16 * Entrance to Root Cellar : vebbeesde
M

MISCELLANEOUS AND UNCLASSIFIED BUILDINGS
M-21 * Insulated Wooden Ice House - 25
M ‘o :'1v.wolp0-
M-25 * Combination Barn, Implement Shed and Garage - weaa s e
M-26 TFeed Elevating, Grinding and Mixing Plant «50
M

CONSTRUCTION DETAILS

M~30-49 Assorted Bulilding Detaills-~Plate and Sill

Construction, Foundation, Rafter Cutting, etc. . .10

ELECTRIFICATION
M=51 * Exposed Wiring Detalls C ot wafessess
M-52 * Electric Hotbed Details © vt igecacssee
M

WATER SUPPLY AND SANITATION )
M=71 * Sand Water Filter ot casnaseene
M-72 Single Compartment Sewnge Tanlk 10

Note: Asterisk (%) denotes that plan is illustrated.

The plans here catalogued have been prepared by the Agricultural
Engineering Department of the State College of Washington for the general
use of the publiec. They may be obtained upon request and remilttance
of the small dervice charge direectly to the department, using money order
or small postage stamps. Additionael plans will be added as they beocome
aveilable. The complete manual listing all plens may be obtained from
the Extension Service of the State College of Washington for a nominal
charge.



RCOT CELLARS

The eccompanying drawing of a root cellar shows a commonly accepted
and satjsfactory floor plan. The arrangement comsists of two rows of
-vegetdble bins with a central alley. The bin at the opposite end from the
door mey.qross the alley, making & much larger bin, if doors are not
provided in both ends of the cellar.,

Vegatdbles stored in large
bins are }ikely to overheat, To
avold overheating, the bins
should be limited to about 8
feet square by 4 or 5 feel deep. Ve o oo o
A bin 7 feet square and 5 feet | e P gl
deep will hold approximately 1o
200 bushels of vegetables. The
sides of the bins should be
slatted for venmtilation, ] x 8
rough boards spaced 1 to 2
inches apart arse satisfactory,

The side boards may be nailed

to the sides of the dividing

posts or they may be held

against the posts without neiling by the pressure of the vegetables in the
bins. By plecing the side boards of adjoining bins on the side of the .
division posts, a 4~lnch space is left open between bins for air circulation,
A circulation under the bins may be obtained with the use of a similarly
slatted false floor on the bottom of each bin.

=11 16 x 24 Ft, Root Cellap

Earth flcors maintain the proper humidity in cellars better than conorete
floors, so that earth floors are desirable.- Excessive moisture in a root
celler increases humidity and promotes decaye  For this reason, the floor
should be well draineq either naturally or artificially.’

The accessibility of a cellar must be carefully considered,’ Low, dark,
narrow, and winding entrances are to be avoided.  Stairs are sometimes
unavoidable, but an entrance which will allow the use of wheel barrows and
carts is of very great conveniences- If the roof is low, vegetables may .
be put into the bins through trap doors in the roof above by use of a ohute.

The insulation of & root cellar is a very important point to consider
in the meintenance of proper temperatures, A warm cellar in the winter will,
of course, be a cool ons in the summer, which is to be desired. The cheapest
and best insulation may be obteined by the use of underpground cellars.
Many good side hill cellars are completely underground with only the
entrances being exposed to the weather. - When it is impossible to locate a
cellar underground, it is usually desirable to use s high conerets founda-
tion end bank earth around the oceller above grounds When studs and siding
are used, it is usually necessary to sheath the studs with shiplap and water-
proof bullding paper underneath the outside siding., 'The space between
studs should also be filled with some insulating meterial such as dry saw=
dust or mill shavings, It is essential that vegetables do not come in
contact with frosted walls, If the cellar i1s too cold, & little artificial
heat (such as lighted lanterns) may be necessary.’

The plans available are: M-1ll 16 x 24 Root Cellar
M~12 18 x 28 " "

* * w % * * * *



M-15 SKETCH OF SIDE HILL ROOT CELLAR

This blue print illustrates a sketch of & vertical seotion of a
small sida hill root oceller completely covered over with earth for insu-
lation, The cellar has an earth floor, double door with entry, and a
chute arrangement at the rear of the cellar for convenience in filling.
The size ofithe cellar is to be determined by the individual to mocommo-
date the quantity of roots to be stored.

* * * * * * * *

M-16 * ENTRANCES TO ROOT CELLARS

In order to insure proper insulation and maintenanoce of correct
temperatures in root cellars, it is necessary to consider the protection
of entrances to the cellar. A single, well-built, well-insulated door
mey serve the purpose of guarding the entrance sucoceasfully, but in many
cnpes it ®ill be found more economicel to use e system of two doors for
anoch entrances A double door with the spece between guarding amgainst
winter winds is usually capable of performing satisfactory servioe.

If the floor level of the cellar is about the zame &s the outside
ground level, both doors may be swung from the seme frame in opposite
directions. In many cases the floor level of the cellar is below the out-
side ground lsvel, in which event, & vestibule entranoce is commonly useds
The vestibule entrance should be enclosed to avoid trouble with drifting
spow. The door to the vestibule may be either vertical or inclined. A
sloping door requires scmewhat less material and may provide better light-
ing conditions in the oellar, but the vertical door is usually more conven-

ient to opene

Whether wagons, wheel barrows, or only men are to enter a door, it is
essential that the door be wide enough to avold inconvenience while paasing
through with & load. If more than one man 1s to be employed in e large
cellar, it 1s often desirable to heve & door in each end of the building
to avold confusion between men entering end departing.

* * * * % * * ke
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ICT HOUSE

The capacity of an ice house is governed largely by the method of
insuletlon, Unless the ice house has permanently insulated walls it will
be necessary to leave at least 12" above, below, and on all sides of the
ice for insulation with sawdust or mill shavings, Loss by melting 1is
nearly proportional to the surface areas exposed to the packing material or
the air; hence it is advisable to store the ice as nearly ms possible in
the form of a cubes, A oubic foot of ice weighs about 57 pounds but the
quantity of ice that e given ice house will hold depends upon the method
of packing the ice. The following teble may be used to estimate the
weight of ice per oubic foot of the ice house.

Ice thrown in at random 30 to 40 1hs,
Ice piled loosely 40 to 45 1bs,
Ice closely piled, very small crevices 45 o 50 1bs,.

The estimated quantity of ice to be used during a season may be used
to determine the size of ics house required. To meet the needs of an
average family about 5 tons must be storeds One~half ton of ice together
with suitable cooling tanks will ususlly be sufficient to cool the cream
from one cow 1f marketed onece or twice & week. If whole milk is cooled,
1% tons of ice per cow may be necessary.

* * * * * * * %

M-21 % INSULATED VCODEN ICE HOUSE

This is & very conveniently arranged combinatlon insulated ice house
and cold room. Access to the ice is obtained through a trap door in the
ceiling of the vestibule by means of a ladder, Ice is dropped into the
ice bunker through a trep door directly over the bunker., The space above
the vestibule and milk room is left open to allow access to the ices A
door is provided from the wvestibule directly into the ice room for use
when the ice 1s nearly gone end to aid in cleaning the ice room, A
window made up of four window lights is placed opposite to the door of the
milk room so that the milk room is lighted when the door is open.

The construction of the walls is as follows: Double row of 2 x 4
studs staggered with one 2 x 4 tie or spacer as shown in vertical section,
The studs are covered on the outside with one layer of 7/8" tongue and
grooved boards. On the outside of this two layers of heavy waterproof
insulating paper are placed, lapping each leyer 6" and this covered with &
good quality shiplap siding, For the inside of the room one layer of
tongue and grooved boards is laid directly on the studs; then two layers
of waterproof insulating paper and finally a course of 7/@ tongue and
grooved boards.

The detail -sections of the doors should be studied carefully before
construction as a great deal of insulating value may be lost with poorly
constructed doors.

L * *x * * * * *
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M-25 * COMBINED BARN, IMPLEMENT SHED, AND GARAGE

The mimeographed sheet shows a combination of buildings which leads to
economy of materials in construction, and makes possible a Vvery close
arrangement of buildings on the farmstead. A bench at the end of the
garage will serve for a shop until such time as the owner may need
separate buildings for shop and garage or until he is able to afford the
expenditure for a separate garage. This particular layout is adapted to
e small ranoch where one wagon and & few garden tools will bte kept in the
implement shed.

M«26 FEED ELEVATING, GRINDING AND MIXING PLANT

A feed mill which was developed by & poultry farmer to enable a
cut in overhead expenses by reducing the cost of feed grinding and mix-
ing to & minimum. The plant is completely squipped with mills for
grinding fine or coarse grain feeds, chopplng straw for litter, cutting
vegetables and other succulent feeds, and facilities for mixing and storing
the prepared fesds, Although the plan may eppear complicated and
expensive, it has been operated and used very successfully by a single
man on a 2000 hen ranch, Only a few hours are required for grinding a
week's supply of feeds with the length of time depending upon the size and
capacity of the equipment. All equipment used is of stendard and oommeroial
construction with the exception of & novel feed mixing tub which is mounted
on & circuler platform and is shown and described with the plaxn.

* * L] * * * * *
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M-51 * EXPOSED WIRING DETAILS

This plate gives some suggestions which may aid the farmer in making
repairs or minoer alterations in his exposed wiring systems. The wiring
systems shown were drawn expressly for use in poultry houses, but they
illustrate several points in knob and tube insulation which may be used
in eny farm bullding. iWires 1 and 2 are used for the bright lights, and
wires 3 and 2 are for dim lights, wire 2 being common to both circults,
Low wattage (high resistance% lamps are used in the dim light ecircuit.

it is impossible to give complete information about wiring, and
particularly about concealed wiring, so that in most ocmses a competent,
responsible electrician should be consulted. For miore complete information
on wiring for heat, light, and power the National Electric Code of the
National Board of Fire Underwriters may be consulted,

The points to be particularly noted are as follows:

A+ Wires entering or leaving a building shall have drip loops formed on
them and shall pass upward end inward from outside of buildings
through non-combustible, non-absorptive tubess

Be Up to 300 Volts wire must be spaced 23" epart and 2" from surface
wired over when in the open, but when concealed, they must be
spaced 5" apart and meintained et least 1" from the surface wired
over.,

€+ In dry places one of the following types of wire may be used:

approved rubber-covered type R, slow-burning weatherproof (SBW),
vanished cembric insulated (VC), or asbestos-covered type (A).

D. I the current is under 30 amperes the joints may be soldered and
taped without using lugs,

E. Porcalain knobs used for supporting wires must not be more than
4% feat apart.

F., No dead ends may be allowsd st rosetts unless the last support 1is
within 12" of the dead end.

G+ Loom is a form of heavy insulating flexible tubing to be used where
wiring passes through a ceiling.

* * * * * * * *
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=62 * ELECTRICALLY HEATED HOTBEDS

The electrically heated hotbed is & modification of the common
manure heated hotbed, designed to use specimlly constructed electrio
heating cable, thus assuring a positive source of heat and maintenance
of proper temperature for young, growing plants. The standard hotbed
sash 1s 3' x 6' and e convenient unit for ordinary hotbeds is &' x 6!
so that this unit is also used for electric hotbeds. A 6' x 8' hotbed
requires from 60 to 70 feet of cable having a resistance of 0.5 ohma
per foot., At 110 volts a unit will require about 400 watts to maintain
the temperature, The method of placing the hemting cable in the hotbed
is shown in the accompanying diegram. The temperaturs of the hotbed is
usually controlled by a thermostat. A common type of thermostat consists
of & mercury or gasfilled tube that may be placed in the soil while the
operating mechanism is placed in some convenient location near the switch,
By using a relay one thermostat may be used to control several hotbeds
provided they are close together and otherwise similar,

Briefly the comstruction of an electric hotbed is as follows:

Remove the soil to a depth of 18" from on area one foot larger in
dimension than the freme of the hotbed. Level the bottom end put in a
layer of cinders 6" thick., The frame, which is 16" high at the front and
21" high at the back, is next put in place. The frame may be made of one
or two thicknesses of 4" flooring material with waterproof building paper
between the boards if two thicknesses are used. - A 1" layer of sand is
next added and the heating cable put in place. The cable is spaced in
parallel rows about 7" apart and to within 8" or 4" from the edges of the
freme., The cable is then covered with another 1" layer of sand and
protected from injury by herdware clothe The plants grow in s layer of
rich soil 7 to 8 inches thick pleced above the hardware cloth.

The care and operation of an eleetrically heatsd hotbed 1s similar
to that of manure heated hotbeds except that the electric bed may require
wetering more frequently,

More complete information may be obtained from the Department of
Agricultural Engineering, State College of Washington, Pullmen, Washington.

* L] * * * * * *
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M-71 * SAND “ATER FILTERS

A filter is a device for removing dirt and sediment from water. It
promotes purity and safety but ceannot remove dissolved minerals or sub-
stances, nor will 1t remove much bacteriml life. BSand is a good filter,
inexpensive and readily obtainable, so it is commonly used where large
quantities of water must be filtered.

Sand filters should operate slowly=-=like rainfall percolating into
the ground. The rate of filtration should not exceed fifty gallons in
twenty=four hours for each square foot of effective area in the filter
bed. The rate of operation is gontrolled by carefully edjusting a valve
placed between the filter and the reservoir cistern. The water level
should be maintained above the filtering material et all times to protect
the film of sllt and mud on the surface of the filter. A greet deal of
the filtering is done in the silt layer on the surface so that precautions
may be necessary to avoid its disturbance. Should weter currents disturb
the silt layer, a sloping board may be installed under the inlet to aot as
a baffle and to allow the water to spread and enter more gently.

Sand up to the size of "good plastering send" may be used., For
shallow filters very fine sand is preferreds The depth of sand should be
from one to two feet. Depths greater than two feet slow the action with-
out greatly increasing the efficiency. Sand should be screened and
thoroughly washed to remove organic metter, lumps of olay, ete. before
using in the filter.

Chercoal is used with some sand filters, although its use is not
usually essential. When properly cared for, charcoal is effeotive in
removing color, odor, and tastes If neglected, charcoal becomes a detri-
ment, due to storage and overloading the pores with organic matter. ¥hen
used, a layer about 6" deep is placed between the gravel and the sanda
Clean, well-burned charcoal about the size of wheet grains is used.

Dirty charcoal must be replaced with new.

The filter should be cleaned as often as is found necessary. When the
thin surface layer becomes clogged with use, a half~inch may be removed
with & trowel or square pointed shovels The sand removed should be
washed and returned, or replaced with new.

The size of the filter depends upon the amount of water which must
be filtered during a twenty-four hour period, The amount of water per
twenty-four hours depends upon the source, size of supply tank, and
reservoir tank, the amount used during a day, the waste, and the amount
stored for future usage. After making an estimate of the amount of water
to be filtered in a day, allow one square foot of filtering space for sach
fifty gallons of water and after installation keep the regulating valve
adjusted so that the amount of water filtered does not exceed this amount.
It is better to make & filter a square foot too large than a like amount

too smell.
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