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The material  i n  t h i s  t ex t ,  which may be used both f o r  
t ra in ing  on the project and a s  the fotrndation for  a course 
i n  the camp educational program, i s  selected from several 
sources f o r  a short p rac t ica l  presentation of the subject. 

Acknowledgment i s made to The Common Brick ldanufac- 
t u re r s t  Association of America, and t o  the Portland Cement 
Association f o r  permission to  use information from t h e i r  
various publications; information wliich makes up m.ch of 
the tex t  here  compiled. Other portions have been taken fron 
the "Engineer Training Manual, Masonry, Appendix No. 5," of 
the United States  Army. 

Xo attempt i s  made t o  show how to  use tools,  a s  t h i s  
can be done more sa t i s f ac to r i l y  i n  t ra in ing  on the  project .  
The text  5s r e s t r i c t ed  to  information ivhich i s  essen t ia l  t o  
laying brick and stone i n  accordance with accepted practice.  
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Definitions. A glossary o f  def ini t ions  afld terms w i l l  be found 
a t  the end of t h i s  text.  

Mortar. !The "ousiness of mortar i s  t o  bind bricks and stones 
together to make a sol id  wall; t o  keep moisture out; t o  t&e up in- 
equa l i t i es  i n  the units;  and to  d i s t r ibu te  the  load on the  veall. 
\%.en good br icks  o r  stones a re  l a i d  i n  good mortar, with a l l  jo in t s  
f i l l ed ,  the wall w i l l  stand. 

Sand. This i s  the base of a l l  mortars, and it car r ies  the load. - 
I t  should be clean, hard, durable par t ic les  well graded from f ine t o  
coarse; a l l  passing a 1/4 inch screen. Ziaestone screenings o r  crushed 
cinders can be used i n  place of sand for ordinary work, provided they 
a re  clean. 

To hold the sand together i n  the joint ,  it must be mixed with 
a paste or yutty made of lime, cement, o r  lime and cement $op the r .  
The best mortar w i l l  contain a l i t t l e  more than enough pat ty  t o  f i l l  
a l l  the sjpces between the gra ins  of s a d .  

Lime. IThen lime comes from the k i l n  i t  i s  i n  lump form and i s  
marketed i n  180 pov-nd barrels. I t  must be slaked before using, which 
means tha t  i t  must be put i n to  a p i t  o r  box a3d fed with water u n t i l  
i t  w i l l  take no more, but observi~ig any ru les  the manufacturer may 
recommend, The longer i t  cures i n  the p i t  o r  box the be t te r  i t  w i l l  
be for mortar o r  p las te r ,  Lump lime i s  a f i r e  hazard i n  storage, 
See that  i t  i s  kept &r;y. ---- 

Hydrated lime i s  lump lime which has been slaked with preci sely 
the r ight  mount of water t o  leave i t  i n  pondered form. I t  comes i n  
50 pound sacks (40 pound sacks i n  a few sta tes)  . It i s  not dangerous 
i n  storage or i n  use. It should be made in to  a thick paste or putty 
on the job. 

Lwnp lime i s  cheaper than hydrated lime, and i s  preferred by many 
masons fo r  that  reason. 

Caution. Burns from slaking lime mey be serious. Wear Goggles t 
Sweet o i l  i s  the  best  thing to  apply t o  a lime burn a f t e r  i t  has been 
washed repeatedly with water. If a ?ar t ic le  of h o t  lime should get 
in to  the eye, hold the l i d s  open and l e t  a drop of sweet o i l  f a l l  
d i r ec t ly  on the eyeball. D o  t h i  s irnmediat e ly  ". 
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Portland Cement, When ceme3t i s  used i t  i s  added to  lime mortar 
already made. Cement and sa?d alone make a harsh m o r t a r ,  mrkixg with 
d i f f i cu l ty  under the  trowel, and lime i s  added to  make i t  more plas t ic ,  
Lime and cement together make the strongest mortar, and should always 
be used t o  carry heavy loads, Cement i s  preferable t o  lime fo r  d a ~ p  
places, where lime w i l l  not se t ,  

Substi tuting Lime for Cement. Lime cannot be a b s t i t u t e d  f o r  
cement where strength must be con sidered.. %cry lime-cement mortar i s  
a compromise, On one side a r e  t h e  s t r e ~ g t l i ,  harshness, d;rll color, 
water-tightness, and shrinkage i n  the cement; on the other a r e  the 
p las t ic i ty ,  cheapness, ~vhiteness, and weakness of the  lime. ??ley are 
combined t o  rnake the  best  mortar for  each individual job. 

Troportions, Tne proportions o f  lime, or  lime-and-cement, to 
sand, must be determined by specifications or  by trial, Then the  
mixture has been worked out, to  give m a x i m  strength with ~vorkability, 
the  proportions must be maintained throughout the job. Some nasons 
cay t e l l  by tlie l 'feeltl ~fnen the proportions a re  right. Without t h i s  
knack i t  i s  b e t t e r  t o  neasure every batch, 

Straight Lime Mortar. For average work, one story walls and 
other jobs where strength i s  not important, and work above grade not 
exposed to  moisture, and f o r  non-porous u n i t s  l i k e  g lass  brick, The 
peculiar qual i ty  of lime mortar i s  tha t  i t  s t icks;  that  i s ,  i t  i s  
adhesive, Cement lacks tha t  quali ty.  But s t ra ight  lime mortar i s  
not often used, because of the gain i n  i n i t i a l  se t t ing and i n  strength 
by adding cement, 

For good r e s a l t s  use: 

1 Wit foot of lime paste or  putty, and 
3 Cubic feet  of sand, 

Lime-Cement Mortar: For work above grade, not exposed t o  amp 
ness, where strength i s  a consideration, !Chis has come in to  very 
general use, and i s  acceptable on a l l  work tfnich does not require a 
cement mortar. Mix a s  follows: 

1 Cubic foot of lime paste o r  put ty  
1 Cubic foot ( 1  sack), of Portland cement 
6 Cubic feet of sand 

Cement Martar: For work exposed to  dampness, and mrk i n  nihich 
the major consideration i s  strength, mix a s  follows: 

1 Cubic foot (1 sack), of Portland cement 
1/10 Cubic foot of lime paste or  putty 
3 Cubic f ee t  of sand. 
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Lime Putty. I t  i s  the practice i n  some places to slake lump -- -- 
lime into putty, and allow i t  t o  cure un t i l  neec?ed. Sometimes i t  
i s  slaked i n  time t o  allow months of cuxir~g, because the longer i t  
cures the more p l a s t i c  i t  becomes. In other sections the put ty  i s  
immec?iately "cutJ1 w i t h  about half  the sand mquired, and Cqen stacked 
for  curing. Vith e i ther  o f  these methods, the cement cannot be added 
u n t i l  required by the masons. 

ldixirg. Xn a mechanical mixer the dry ingredients a r e  f i r s t  
mixed thorou&ly, then the lime putty i s  added, followed by enough 
water t o  give the required consistency. I f  cement i s  used i t  i s  best 
to add it l a s t ,  though i t  i s  often added with the dry sand and mixed 
with i t  before the lkne putty i s  adfied. 

For hand mixing, using lime putty,  spread the sand out i n  the 
mortar box, w o r ~  i n  the lime put ty ,  more water, and l a s t  the cement. 
If a sanded put ty  i s  used, spread out only the addit ional sand needed, 
and proceed as f o r  lime putty. 

Time to  Use. Straight llme mortar can stand any length of time -- - 
if i t  i s  not allowed to dry out.  Mortar containing cement must be 
used within one hour a f t e r  the cerncnt is added. - c- --...- C_ ---- -- 

MASONRY 

Masonry i s  the art of arranging and bedding building un i t s  in 
mortar, t o  form a so l id  mass with suff ic ient  strength to  carry the 
imposed load. Building wits a r e  clay, cment , or glass  bricks and 
blocks, clay an& concrete t i l e ,  and stone. Units a r e  bedded in  
mortar, f i r s t ,  t o  d i s t r ibu te  tne pressure evenly throughout the 
wall ,  second, t o  bind the units t o ~ e t h e r ,  and th i rd ,  to  make the 
w a l l  weatherproof by f i l l i n g  the joints .  

&L1 building uni t s  should be wet down before being l a id ,  especially 
i n  r:am weather. Wetting removes clust which would keep mortar from 
st icking,  and i t  f i l l s  the pores of the un i t s  so they do not draw too 
much moisture from the mortar. To draw the moisture from the mortar 
" k i l l s n  i t .  I t  cannot s e t .  

COLD WUTm - 
Low terzperatwes re ta rd  the s e t t i ng  of mortar, and freezing w i l l  

k i l l  "green1' mortar. Portions of the work which have Seen frozen, o r  
portions where the wall has been l a i d  up f a s t e r  than the slov~ly set-  
t ing mortar can support the load, must be r ebu i l t ,  When the tempera- 
ture drops b e l ~ w  40 degrees the sand and water must be heated, an& the 
masonry must be protected immediately a f t o r  laying to prevent the 
mortar from get t ing  chi l led.  



EXTERIORS 

Bastrop-Buescher State  Park. Texas 

Bastrop-Buescher S ta te  Park. Texas 

Turner Falls State  Park. Oklahoma 



n ;he nortar joints  r:lake up a corxiidcrable portion of the wall, 
and therefore have much t o  do ;:ith the appearance of the wall .  
They should be studied for  the effect  of width, color, type, and 
texture. 

Vidth. --- mith standard brick,  tao headers require a 112-inch 
jo in t  t o  nake up the length of a s t re tcher .  For a l l  work i n  bonds 
and patterns,  therefore,  the 1/2-inch joint  i s  most pract ical .  
A rnortur 'bed thicker than 112- i~ch  i s  d i f f i cu l t  t o  hold i n  place. 

Color. This does not depend upon added colors,  fo r  good e f fec t ,  
more than i t  does upon keeping the mortar of such a degree of white- 
ness a s  to make an agreeable contrast or  harmony with the brick. For 
nost jobs a i h i t e  mortar made. of clean materials,  l a i d  i n  a pleasing 
s ty le  of jo in t ,  m i l l  be most sat isfactory.  

Tme. I t s  greatest  effect  on the appearance of the finished 
mall i s  i n  the shadow patterns which the joint  helps t o  form. Some 
of the jo in t s  shorn i n  the i l l u s t r a t i on  m i l l  catch l i g h t  most of the 
time, while others w i l l  be dark most of the time. These l l g h t  and 
shad2 effects  have a s  much t o  do with the appearance of the wall a s  
the color of the mortar jo in t  and Yne t y - e  of bond. 

Texture_. This i s  of l e s s  im-i,ortance in  :.;ortar jo in t s  than width, 
color, or type. But i n  some special kinds of nork, using textured 
brick, wide jo in t s ,  and colored mortar, a texture added to  the joint  
may be of some value. 

Types of Joints-. The i l l u s t r a t i on  shows seven common joints  for  
.exposed surfaces. A l l  of these require special  tools except the flush 
jo in t ,  although the weathered and struck joints  can a l so  be made with 
the trowel, and these three a re  sat isfactory fo r  a l l  ordinary work. 

Bond i s  the arrangement of masonry uni ts  so that  by t h e i r  over- 
lapping the en t i re  wall i s  t i e d  together throughout i t s  length and 
breadth, aild w i l l  therefore a c t  a s  a uni t  i n  carr-ying the load. 

In exposed surfaces the bond answers another purpose; the joints  
being arranged t o  form a t t r ac t ive  geometrical patterns which contribute 
the chief eler~ent of beauty i n  masonry. There a r e  three basic types, 
bnn ing  Bond, Flemish Bond, and ihg l i sh  Bond, and many variations of 
each. They a re  diskinmished by the manner i n  which the ver t ica l  jo int  
1 ines a r e  broken. 

The i l l u s t r a t i o n  shows eight bonds which a re  co~nmonly employed. 

Ihen the bond does not work out between the joints  with an even 
number of br ick,  a brick i s  cut to  f i l l  the odd space. Door and 
window jambs silould have whole brick,  and the bond worked away fo r  some 
distance before inser t ing a f i l l e r ,  o r  cut brick. Great care should be 
taken to place these f i l l e r s  o r  cut brick where they m i l l  not destroy 
the e f fec t  of the bond. 

7' 



BONDS AND JOINTS 

COMMON BOND - ,, ,, , 
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ONE OF MANY METHODS OF EMPHASIZING 
PATTERN IN ENGLISH CROSS BOND 
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ENGLISH BOND 
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FLEMISH BOND 
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FLEMISH CROSS BOND 

3 c ~ ~ n n n n r  U I I m n n O ~  
I E l 0 0 0 I I I I I I  
7 n n m I n n c  
l r c l l D I I I t D I I  
n n u n n I I I E :  
l l c l l I I I I I I D I I  

GARDEN WALL BOND 

RUNNING HEADER BOND 

Common types of joints. (a )  struck joint. (b) weathered joint, (c)  flush or plain cut joint 
( d )  raked joint, (e )  stripped joint, ( f )  "V" joint, (g) concave joint. 



Stone masonry i s  divided into tnree principal classes : 

Rubble 1- -- 
Rubble, coqosed of natural  stone, o r  stone so dressed a s  not 

to  permit laying with uniformly thick joints  or  horizontal jo ints ,  

Rubb!.e masonry mczy be l a i d  coursed or imcoursed. \!'hen coursed 
the stones a r e  1evel.ed off a t  specified heights to  an approximately 
horizontal surface. These cowses a r e  not necessari ly of the same 
height, but may r i s e  by steps. This work i s  sa id  to be random coursed. 
In uncoursed nibble, the stones a r e  f i t t e d  together without regard for  
courses. Dry rubble i s  l a i d  without mortar, i n  low retaining lvalls and 
slope walls. 

Most o f  the low retaining wal ls ,  slope walls,  and miscellaneous 
s t ructures  i n  p r k  projects a r e  l a i d  up i n  rubble masonry. I t  f i t s  
into the s.llrroundings be t te r  than more formal kinds of masonry, and 
i s  usually bu i l t  of stones found nearby. For these projects ,  i t  i s  
the most zittractive masonry when well b u i l t ,  and s a t i s f i e s  al l  of the 
requirements of such f i e l d  structures.  

%ore than tha t ,  rubble masonry i s  a thing of beauty when well 
done, and i t s  composition and pattern c a l l  for good juclgtnent and 
haginat ion.  One factor  i n  making a pleasing job i s  the choice of 
stones for s ize .  By observing the m e  that headers must be used 
frequently to  t i e  the w a l l  together, considerable var ia t ion i n  s ize  
m i l l  be realized. Smaller stones, chinking i r regular  s p c e s  between 
larger  stones, a lso ad& to the pattern.  

The choice of stones for shape i s  another factor deserving much 
study. Since i t  i s  unnecessary to  hold t o  courses of uniform height,  
odd shapes c m  be used with f ine effect .  Occasionally a stone of 
s t r i k ing  shz-pe and considerable s ize  can be placed t o  break up too 
much regular i ty  i n  the p t t e r n .  Long, thin  planes give a horizontal 
e f f ec t ,  which i s  inost pleasing i n  lotv s t ructures .  

The nor ta r  jo in t s  must be kept a s  uniform i n  thickness a s  possible. 
Much var ia t ion i n  the thic7mess of the joints  w i l l  destroy vhatever 
beauty the p i t t e rn  may have i n  other respects.  

Bmember that the w a l l  must be strong, as well as pleasing. So 
there i s  more than the pattern on the face to consider. The p t t e r n  
need not be sacr i f iced for  strength,  i f  stones a r e  chosen for  t h e i r  
width extending through the wall, a s  well a s  fo r  shape and s ize ,  and 
i f  care i s  taken to  use a header a t  every 033portunity. 



CLASSES O F  MASONRY 

RUBBLE 

Fig. I Fig. 2 

In uncoursed rubble masonry as shown in Fig. 1, In coursed rubble masonry as  shown in Fig. 2, the 
the stones are laid without any attempt to form regu- stones are leveled off a t  specified heights to an a p  
lar courses. proximately horizontal surface. These courses are not 

necessarily of the same height throughout but may 
rise by steps In this case the work is said to be ran- 
dom coursed. 

SQUARED STONE 

Fig. 3 

Range Masonry 

Fig. 4 

Broken Range Masonry 

ASHLAR 

Fig. 5 

Random Masonry 

Fig. 6 Fig. 7 

Ashlar masonry is divided into two classes: (a) This is broken ashlar, formed of rectangular stones 
Ranged or regular coursed ashlar (Fig. 6), also called cut to dimensions, but the stones are not of equal 
cut-stone work or dimensioned-stone work. This con- thickness and they are laid in the wall in caurses 
sists of rectangular blocks cut and pressed to pre- which are not continuous thioughout and which are 
scribed dimensions and laid in courses of uniform not necessarily of the same rise. 
height or rise. 



Rubble masonry i s  one of the best things that  an enrollee can 
learn to  handle, for experts i n  t h i s  tradz are  i n  demand, and archi- 
t ec t s  and landscape archi tects  alvrays have need of men mho can l a y  up 
t h i s  type of masonry i n  a:: a r t i s t i c  manner. 

The thing we f ind  nost beautiful i s  that which s a t i s f i e s  o u r  
sense of proportion and of su i t ab i l i t y  of materials,  and our feeling 
for good tas te  i n  design. I t  w i l l  be simple and appropriate, i n  a 
pat tern pleasing i n  i t s  var ie ty  and Salance, and having uni ty  with 
i t  s surroundings. 

Squared Stone Masonr~ 

Sqcared Stone Uasonr~  i s  l a i d  up with stone that  has been 
roughly dressed t o  p e m i t  i t s  laying with horizontal jo ints  1/2 inch 
thick or  thicker, and i s  adapted to  the same bonds as  ashlar.  It i s  
not dressed t o  as  f ine  a. f i n i sh  a s  ashlar ,  and therefore may require 
joints  thicker thzn 1/2 inch t o  take up the inequal i t ies  of the stones. 
I t  i s  divided into three classes:  

Range masonry, i n  which a l l  stones a r e  of the same height, and 
the i r  lengths are  f a i r l y  uniform. 

Broken range, i n  which tile courses arc  not a11 of the same height, 
and two stones are  occasionally used t o  make up the height of the 
course. The length of the stones may vary a great  deal. 

kndom range, i n  which the height of courses , the height of stones 
to make up the courses, and the length of stones may a l l  vary, making 
an i r regular  p t t e r n  not great ly  dif ferent  from broken ash la r .  

Ashlar Masonry 

Ashlar i s  stone dressed to pennit laying with uniformly thick 
horizontal jo ints  1/2 inch thick or  l ess .  I t  i s  divided into two 
classes : 

Fi r s t ,  ranged or regular coursed ashlar ,  a1 so called cut-stone 
work, o r  djnensioned stone work. This i s  made of rectan@ar blocks 
cut m d  dressed t o  prescribed dimensions, and l a i d  i n  courses of unifom 
height. 

Second, broken ashlar ,  which i s  made of rectan&hr stones cut t o  
dimensions, 'cut not of equal thickness, and l a i d  i n  the wall i n  couses  
which a re  not continuous throughout. The courses a r e  110 t always of the 
same height. 

Ashlar i s  the f ines t  class of masonry. Extreme care i s  used in 
s e t t i ng  the stones. Tee bed for  the stone ~.n,ust be thoroughly clean, 
and wetted down. A thin layer of inortar i s  then spread evenly. The 



bed surface of the s t o ~ e  i s  wetted down. Then the  stone i s  lowered 
i n t o  place on two st.ri?s of ~ o o d  l a i d  i n  the mortar.  Next, with a 
?inch 3217, the stone I s  moved in to  i t s  exact nosi ti on, and nlumbed. 
The str i :qs of wood are then removed, and the stone s e t t l e d  in to  
? lace ,  being leveled  by s t r i k i n g  with a wooden mal le t  . Tine mortar 
jo in t  should not be over 112 inch th ick .  

Each of these three c lasses  of stone masonry i s  divided in to  
several  o thers .  These o the r  c lasses  and combinations of t:mes a r e  
of ten used with d i s t i n c t i v e  nsnes . 

The thiclkness of mortar jo in t s  depends c h i e f l y  upon the f i n e -  
ness wit11 which the edges of stones are h e m  t o  l i n e s .  Ashlar can 
tdce j o i n t s  of almost any speci f ied  o r  des i red  thickness because of 
i t s  f i n e l y  f in i shed  edges. Some s tone ,  such a s  Indi,ma l imestone,  
i s  f in i shed  by machines a t  the qaarry f o r  b i g  jobs ,  and w i l l  take 
very th in  J o i n t s .  Other c lasses  of stone work must take th icker  
j o i n t s  a s  they grade back toward coarser  f i n i s h e s .  

Veneer i s  a th in  wall of any mineral bui ld ing u n i t s ,  such a s  
b r i c k ,  t i l e ,  or  s tone ,  erec ted  outside of a f rane w a l l .  I t s  rrurTose 
i s  usual ly  t o  imnrove the appearance of the s t ruc tu re  , though vhen 
well b u i l t ,  i t  a l so  reduces the rad ia t ion  of h e a t ,  keeps out the wind 
and moisture , and reduces xaintenance cos ts  . 

The frame vial1 i s  erec ted  f i r s t ,  ar.d then the veneer i s  l a i d  un ,  
fas tening i t  to  the f r a z e  w a l l  at frequent  i n t e r v a l s  with metal t i e s  
tv:iic'n are  na i l ed  t,o the stuck l a i d  out i n t o  the j o i n t s  of the 
masonry. Other devices may be used f o r  the >urnose. In  noint  of 
craftsmanshin, veneers cmnot  be as s a t i s f a c t o r y  to  the mason a s  s o l i d  
walls .  

1. Ver t ica l  j o i n t  l i n e s  siiould be broken at every course. 

2 .  T3en the  thic:mcss of the lgall r e p i r e s  two or  more qieces 
of s tone ,  bond stones should throcsh the wall as  of ten  as nossible.  

3.  Yhen the w a l l  i s  too th ick  f o r  long bond s tones ,  headers 
silould be used a t  frequent  i n t e r v a l s .  They should be placed over the 
center  of s t r e t c h e r s ,  and extend across tvo-thirds of the ivall thick- 
ness ,  a l t e r n a t e l y  froci opposite faces  of the w a l l .  

4. 11i3en s t r a t i f i e d  stones a re  used, they should Lie on t h e i r .  
na tu ra l  bed---the bed on which they lay i n  the quarry. 



E X T E R I O R S  

Cook County Forest Preserve District, Illinois 

Washington State Park. miss our^ 



5. J o i n t s  should be th in  co:nnl.ctely f i l l e d  7:fi t h  mortar. 

. I n  ram weather tho s 7 ~ r f a c e s  of a l l  siones sho-d3. be wet 
bsfcre  being l a i d  i n  nor ta r .  Porous stones should be wet thoroughly, 
and at a l l  times, e x c a ~ t  i n  f reezing seather .  

7. Large stones should be used i n  bottom courses,  the thickness 
of the courses decreasing toward the toy of the aall. 

8. %tie rougher the stanes a r e ,  tho th icker  the mortar j o i n t s  
v i l l  be. 

2. Porous stones should not be used below ground, nor should 
they be used f o r  copings, cornices ,  nindow s i l l s ,  o r  o ther  ?laces 
where water can soak i n t o  them. 

10. If  a stone has once been s e t ,  needs t o  be mored, i t  should 
be l i f t e d  c l e a r  of the mortar.  Then the clortar sho12d be s c r a ~ e d  off 
and replaced wit'n a f resh  l ayer .  



INTERIORS 

P i n e  M o u n t a ~ n  S t a t e  Park. Kentucky  

B u t l e r  Memorial  S t a t e  P a r k .  K e n t u c k y  

I 



OLTSIDE STEPS AND trJ.ALKS BRICK 

K:.. ..*A 3 f o l l o v r i n ~  i s  td:er, e n t i r e  f rorr. "Rric!: S t ructures  , I 1  pub- 
l i shed  by The Co~nnlon 3 r ick  !,!anufacturerst Associa.tion of A-nerica. 

Outside Stens. Ste~os should be l a i d  on a f irm base. Treads 
should never be l e s s  than 12 inches wide, o r  they may be d=gerous 
when covered with i c e  a i d  snow. Steps should > i t c h  forward with 
a sloy?e on the t r ead  of about 114 inch Ter foo t .  The under surface 
of the concrete base should never s lope ,  but be stepped off hor izon ta l ly ,  
qr the coccrete a i l l  s l i d e  out of p lace .  m e  concrete should be 
th ick  e n o u ~ h  to  prevent i t  bredcing. I t  in% be reinforced.  

J o i n t s  i n  s t e ~ s  should always be f i l l e d  with cement mortar,  and 
x i n t e d  ~vit 'n a tltnumblt j o i n t ,  vrhich i s  a broad s l i g h t l y  concave j o i n t  
thoroughly rubbed with a s t c c l  jo in t ing too l .  The f r o n t  of the t reads  
should be l a i d  of f u l l  length  headers. Ealf  br icks  should not  be used 
i n  t h i s  3 o s i t i o n .  I t  i s  good p rac t i ce  to give the face of ths b r i ck  
t o  be ex--osed a coat  of raw l i n s e s d  o i l  inmediately before l ay ing ,  
a s  t h i s  orevents mortar s t i ck ing  to  the face of the br ick .  

Brick Wallcs. 3 r i c k  f o r  t h i s  nurnose should be hard  burned. 
Walks may be l a i d  i n  one o f  tno xays ,  e i t h e r  on sand o r  cinders o r  
on a concrete base,  i n  the l a t t e r  case ,  with mortar o r  sand J o i n t s .  

For those who p r e f e r  a walk t o  be a l i t t l e  i r r e g u l a r ,  perhaps 
wit:? g rass  growing up i n  the J o i n t s ,  the f i r s t  mentioned method i s  
recommended. Grass can e*asi ly be kept  down i f  des i red ,  however, by 
mixing s a l t  with the sand. To l a y  a ~val!; i n  t h i s  manner, f i r s t ,  ex- 
cavate the s o i l  t o  the denth of about four  inches. Lay 1 inch thick- 
ness of sand f o r  the border b r i c k ,  which a re  placed on edge. Then 
1 , ~  and tmm o r  r o l l  a 2-inch bed of sand o r  c inders  f o r  the r e s t  of 
the malk, p lac ing the b r i cks  f l a t .  I t  i s  imnortant , esvec ia l ly  i n  a 
c lay  s o i l ,  to  thoroughly d ra in  the sand o r  cinder bed. I f  br icks  a re  
on edge, the  excavation should be pronor t ionate ly  deeper. Leave a3out 
112 inch soace between the br icks .  As  soon a s  they ere  l a i d ,  f i l l  
the v e r t i c a l  jo in t s  by plac ing a l a y e r  of sand on the malk m d  svJee-0 
i t  i n t o  the j o i n t s  with a broom. Leave the sand on the walk f o r  a few 
days, a g i t a t i n g  i t  once o r  twice a day, so t h a t  the j o i n t s  w i l l  be 
comnletely f i l l e d .  Tight mortar j o i n t s  1aay be used,  

A concrete base w i l l  ensure the walk o r  t e r race  remaining r i g i d  
a d  even. A lean concrete should be used---3 inches thiclr---laid on 
a bed of c inders  o r  sand, thoroxghly drained. The b r ick  may be l a J d  
on a l/Z-inch s e t t i n g  bed of cement n o r t a r ,  o r  uyon a bed of s m d  j u s t  
th ick  enough to s t r a i ~ h t e n  out the i r r e m ? - a r i t i e s  of the ro-ugh con- 
c r e t e .  Tne curb may bc formed of concrete o r  of briclr on edge. The 
v e r t i c a l  j o i n t s  may be sanded or  f i l l e d  v;ith mortar.  



OUTSIDE STEPS AND WALKS 

# 

Two designs for outdoor steps. 

BQlCK PAVING 

NXE4CNPM 



PAVING PATTERNS 

F L A T  ON EDGE F L A T  

H E R R I N G  - B O N E  B A S K E T  W E A V E  

R U N N I N G  D I A G  0 N A L  

ONE SIZE U N I T S  TWO SIZE UNITS THREE SIZE UNITS 

P A T T E R N S  F O R  BLUESTONE, SLATE,MARBLE & F L A G G I N G  

PATTERNS F O R  BLUESTONE & S L A T E  F L A G G I N G  FOR W A L K S  



I n  the  l a t t e r  case ,  the m o s t  s a t i s f a c t o r y  bu t  the most e q e n -  
s ive  aethod i s  t o  c a r e f u l l y  trowel the  j o i n t s .  A c h e a ~ e r  way i s  to  
Sroom the j o i n t s  f u l l  o f  a t h i n  113 cems3t g rou t ,  b a t  t h i s  has tile 
disadvantage of smearing the surface of the b r i ck  with mortar ,  which 
may, however, be removed by going over the surface while the mortar 
i s  s o f t  w i  t h  a scrubbing brush and water conta in ing not  more than 5 
?ercent  of mur ia t i c  a c i d ,  afterwards removing the a c i d  by scrubbing 
again with clean water. 

Another and b e t t e r  method i s  to  c a r e f u l l y  Dour the grout i n t o  
the j o i n t s ,  the rvalk should be s l i g h t l y  crowned f o r  d r a i n w e  i f  on 
f l a t  grovcnd. I f  l a i d  with sand j o i n t s  on concre te ,  the l a t t e r  should 
have a s l i g h t  crown. 



INTERIORS 

Gook County Fores t  Preserve District. Illinois 

Bastrop-Buescher S t a t e  Park.  Texas  

McCormicks Greek S t a t e  Park.  Indiana 



GLO S S ARY 

OF 

T?DE TXRhS AND CEFIYITIONS 



MISCELLANEOUS 

Levi Jackson Wilderness Road S t a t e  Park.  Kentucky 

Kerrville S t a t e  Pa rk .  T e x a s  

Oglebay Metropolitan Pa rk  
West Virginia 



BRICK AM) STOm WORK 

Glossary 

BAT : A -part of brick, known as  112 bat, or  3/4 bat, 
according to  t h e i r  length. 

BED J O I N T  : The horizontal mortar joint  between two courSeS. 

A term applied t o  the  arrangement of un i t s  i n  a 
w a l l .  The bond t i e s  the wall  together by over- 
lapping the un i t s  i n  the different courses, So a s  
to  prevent continuous joints.  

BINDERS : Units tha t  extend from each face of the wall 
through two- thirds  of the  thickness of the w a l l .  
Bond stones i n  s tone masonry. 

COURSE : A row of bricks, t i l e ,  blocks, or stone between 
two bed joints.  The khickness i s  the  thiclcness 
of one brick plus one joint .  

DISCOLORATION: I t  may r e su l t  from three causes: 

Efflorescence: The most common discoloration. 
The deposit of soluble s a l t s ,  leeched out of brick, 
stone, and some mortars by r a i n  soaking in to  the 
wall, and l e f t  on the  surface i n  white blotches. 

Scumming: Discoloration caused during manufacture 
of bricks . 
Staining: Caused by the  deposit of .iron rus t ,  soot, 
and other materials by r a i n  and snow. Yellow, red, 
and brown s ta ins  a r e  leeched out of some stones, 

LAP: 

Brick t i l e ,  blocks, or stone l a i d  with t he i r  width 
pa ra l l e l  t o  t he  face of the  wall. a n d  members i n  
brick work. 

The horizontal distance between the ve r t i ca l  jo in t s  
of two successive courses. This must be a t  l ea s t  
1/4 of the length of a brick. 

LONGITUDI1XAL BOND OR 
nTHWWGK" BOm: The headers extend ent i re ly  through the w a l l ,  

PlbRTS C@' A STONE: m: The surface exposed to  view a f t e r  laying. 

h c k -  Opposite the  face. -. 
Bed: Vpser and lower surfaces, - 

PARTS OF A VALL: =: Tho inner surface. 

Belt or Stringing Courses: Wide or  narrow courses 
projecting from the face of the  mall f o r  ornamentation. 

23 



MISCELLANEOUS 

White Pines Forwt Shk, Park. Illinois 

Butler Memorial State Park. Kentucky 

Giant City State Park. Illinois 

Bastrop-Buescher State Park, Texas 



Blocking Course: A course of large stones on top -- - 
of the cornice. 

E o n d u  Course: A course composed en t i r e ly  of bond - 
stones. 

Corbel: Composed of u n i t s  which project  from t h e  face 
of a wall ,  t o  support a course projecting s t i l l  fur ther .  

Cornice: Ornamental course on tog of the wall. 

Coping: The f inishing course at the top of the m a l l ,  
consist ing of large stones or concrete u n i t s  project- 
ing s l i gh t ly  ovex tho wal l  on both sides,  and s w e d  
t o  drain the water off .  

Face: The surface exposed t o  view. 

Footing: Projecting courses at the base. 

Beader Course: A course composed en t i r e ly  of headers. 

P l in th  or Water Table: A projecting course a t  or near 
the  grade l ine .  

Springing Course: The course from which an arch r i s e s .  

Stretching Course.: A course composed en t i r e ly  of 
s t re tchers .  

The ve r t i ca l  jo in t s  i n  the face of the wall. If  they 
f a l l  imrnediat e ly  over each other i n  a l t e rna t e  courses, 
the  perpends are said t o  be "kept". 

PITCH LINES OR The four edges of the face  when they have been sharply 
j i K R I S S  : defined with a chisel .  

QUOINS : The external corners of walls, Sometimes applied to  
the bricks or stones which form the quoins. 

RISE OR 3UII;D: The height between mortar joints.  Same as "course, " 
but more generally used f o r  s t  o~ework. 

SPALL : Small pieces of wedge-shaped stone. 

STRF=PCHmS : Brick, t i l e ,  blocks, or stone l a i d  with t h e i r  length 
p a r a l l e l  to the  f ace  of t'he wall. 



CONCRETE BLOCKS 

s i n .  Course Height -- 12-in. Length --- 
T a l l  Thickness (inches) 4 6 8 
Units  (number) 300 300 300 
Mortar (cu. f t . )  5.0 5 .5  6.0 

5-in. Course IIeiffht -- 12-in. Length - 
mall Thickness (inches) 4 6 8 
Units (number) 220 220 220 
Mortar (cu. ft.) 5.0 4.0 5.0 

8-in. Course Eeight -- 16-in. Length -- -- 
mall Thickness (inches) 4 6 8 
Unit s (number) 110 110 110 
Mortar (cu. f t . )  3$ 3% % 

Wall Thickness (inches) 4 8 12 16  
Brick ( m b e r )  617 1233 1849 2465 
Mortar (cu. f t . )  $-in. j o in t s  8 20 32 44 

a s  sume d 

CLAY TILE -- 
Construction - Cells  Ver t ical  - Course Beight and Unit Length, 12-in. - --- 

Wall Thiclcnes s (inches 4 6 8 12 
T i l e  (number) 93 93 93 9 3 
Mortar (cu. f t .  ) 2.5 3.6 4.9 7.3 

Side Construction - Cells  Horizontal - Len~. th  12-in. 

Size  of Unit: (inches) 3-3/4X5X12 8X5X12 8X6iXl2 8 t l 0$~12  
T a l l  Thickness (inches) 4 8 8 8 
T i l e  (number) 210 210 171 105 
Mortar (cu. f t ,  ) 4.5 9 8 5.25 



CONCRETE BLOCKS 

Two CoreBUx6*x 16" 

TYPES OF CONCQETE W A L L  B L O C L  - STRETCHERS 

. Q . , 

. 

Half b lock  
C o r n e r  block Header  block Pier  or double 

corner block 

I 

Jamb block for wood sash 
a l s o  used a s  joist b l o c k  

STANDARD SPECIALS FOR 8 " B L O C L ,  ALSO MADE IN THE TWO CORE.TYPE 
S I M I L A R  SPECIALS ARE REGULARLY FURNISHED FOR 12" BLOCK. 

s'k 6'k16" 

THREE. CORE TYPE OF PARTITION B L O C L  
SIMILAR UNITS ARE. OBTAINABLE. FOR THE TWO CORE TYPE ORIN SOLID UNITS 



CONCRETE BLOCKS 

COMMON TYPES OF CONCRETE. BUILDING TILE 
Broad bed 

Par t i t ion  +ile 

Jamb tile wood sash +ype 
Jamb f i l e  steel sash type 

5 " x 8 " ~ 1 2 "  TI LE W I TH SPECIALS 

S t r e S c h e r  Ha If ti le P a r t i t i o n  t i l e  

J a m b  tile and ha l f  lengths Fract ional tile 

3%''~  8"x 12" TlLE WITH SPECIALS 
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