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KEPAIR f\NDP;«F STOXATION OF

TUMACACORI—1924 7 Franic Feiclay,

(Bd. Note: While 501ng through the old files the other day on some other
matter we ran into the old:report of the work done on the Tumacacori Mis-
sion in 1921. The original of this report was filed with the Viashington
Office, but in reading it over we thought it was of sufficient general
importance and has enough historical value to incorporate it here.)

Early in the year it was decided to restore the roof over the nave
of the church and arrangements went forward so that the work started
the latter part of April.

Our fund for the protection of national monuments being sc small

as to preclude the allotment of an amount sufficient to complete this

“work, and there being nc way of putting half a roof on this year and
another half later on, recourse was had to local aid.

Tco much credit cannot be given to the local organizations who
contributed funds for this work. The National Park Service allotted
$800; the Knights of Columbus of Tucson gave #1U0; Thc Arizona Archeo-
logical and Historical Society gave §160; the Chamber of Commerce of
Nogales gave &600; and the Knights of Columbus of Phoenix gave $100;
making a total of $1,760 on hand when the work started. In July and
August further all otxcn*s of $3S5 wcre made from Service funds, so the
total amount expendsd came to $2,155.

The roof was partly a restoration and in part a mcdern weather-
proof construction. Special sizes of bricks were manufactured and
burned and with them the badly eruded walls were carricd up to their
original height. This 1n07udou raising the front wall ten or twelve

feet in the restoration of a semi-circular pediment which originally
formed the upper part of the facade.

Logs vwiere brought out of the mountains, hand hevm, stained +to
give the appearance of aze, and put in the placos of the old beans.
Ocotillos wvicre brought in from the desert, cut to fit, and placcd on
top of thcsc beams, forming the ceiling.

Viewed from the interior of the church, the roof is a perfect
restoration. A complete rostoration would not, however, have been
so satisfactory from the weatherproofing standpoint, so sbove this
restorud portion wo built a modern roof, from which th¢ drainage is
carcd for through the rostored dovnspouts of the old construction.
This modcrn roof does not show from below, being hidden by the parapet
walls of the nave, which extend above the roof line.

Aside from work on the rcof, the tower stairs, running from the
ground level to the bell arches in the third story, were entirely
restored, they having been dug out long ago by treasure hunting vendals.
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REPAIR & RESTORATION WORK AT TUMACACORI IN 1921 (Cont.)
Many other smeller places too numerous to mention were patched
and filled wherever it was considered necessary to strensthen walls

or remove traces of wvandalism.

General Conditions

It must be remembered that the Tumacacori Mission is 18 miles
from the nearest town and that, although we had a good motor road to
Nogales, railroad shipments were out of the question.

The amount of work to be done precluded the use of labor-saving
machinery as the expense of buying or renting it and bringing it out
would have more than offset the saving gained by using it.

We were thus forced by circumstances to do the thing which our
logic suggested; follow as nearly as possible the methods of the
builders in making our repairs. This line of reasoning applied to the
men to be used in the work as well as to the methods.

We had the choice of bringing high priced workmen out from town
and boarf@ing them in a camp, or of using the workmen of the locality
who could live at home while the work was going on. We chose the lat-
ter course for several rcasons, and while there were times when we were
discouraged and thought maybe we had not made the wisest choice, we
were at least wise enough not to change horses in the middle of the
stream, but carried through the original plan to the end of the work.

The high-priced expert workman would have meant a heavy pay roll
over a short period of time and our funds were not arranzed so that
we could secure them so freely as that would demand. That part of the
money contributed by bodies outside our Service could not be obtained
on short notice in every case, so it was considered wise to proceed
with the work by easy stages rather than to crowd it to a quick con-
clusion.

Another objection to rushing work of this kind lies in the need
of time to note and digest the many points which come up as the work
proceeds. Haste would cause many problems to be slurred over, wrong
solutions applied to others, and a general tangling of affairs, due
to the fact that vie viere under a heavy daily expense and could not
hold up the men to obtain the right solution.

Another factor with us was that the expert workman, be hc brick
man, cement man, plastercr or carpenter, is not inclined to brook much
interference with his methods and morc or less friction will be started
when one trics to experiment and adapt present day methods to hundred-
year-old results.

By using local workmen we reduccd our amount of work done per day about

SOUTHWESTERN MONUMENTS 262 SUPPLEXENT FOR OCTOBER, 1936



REPAIR & RESTORATION WORK AT TUMACACORI IN 1921 (Cont.)

20% as compared with the same number of expert workmen; but since our
cost per day was reduced about 50%, the net result was a gain, the amount
of extra time used in making the repairs not being a serious factor.

I was unable to be on the ground all the time when the work was
going on and this was a decided disadvantage. My other duties kept me
going back and forth and it was only the last five or six weeks of the
work that I was able to be with the boys practically all the time.
Questions arise from day to day which need the decision of some person
who knows the causes, history, and environment which led to the con-
struction of these walls. In some of these cases, unless the leader
is present, the men must choose between delaying the work for a decision
or making a guess which may be the wrong one.

We experienced the usual troubles which a Government man on a
small job in a semi-isolated position like this will generally find.
Since it was a Govermment job we were expected to pay high wages and
be generally generous and easy. The hardest single phase of running a
small Govermnment job is in meeting the payroll. 'So far as possible
local fupds were used for this purpose so we could draw checks on local
banks and pay off Saturday night or Sunday morning for the week just
closed; but toward the end, we had to put the men on the Goverrment
payroll, which mecant a two or three wecks! declay in getting the pay
checks. This caused a good bit of dissatisfaction as these men live
from hand to mouth and had no mecans of bridging this gep and feeding
their families unless, as in one or two cases, temporary loans were
arranged.

The summer rains caused some trouble although they did no serious
damage other than flood our storage room in one case and slack two or
three sacks of lime for us, and wet and spoil some cement on its way
out from town in another.

There is no intention here to point out only those general condi-
tions which were not favorable to us. Many things worked together for
our good, but it is humen nature to note and remember those things which
cause delay and trouble.

We had, as has been stated, a splendid wagon road from Nogales to
the mission over which we could bring in material and supplies regard-
less of the weather. The matter of drayage over this road developed a
peculiar twist which puzzled me for some time before I settled on its
cause. It was only 18 miles to town, and & man with a two-horse team
could have made the round trip in a day, bringing out a 2000-pound load,
but I could never get it done that way. The freighter, a Mexican, would
hook up a four-horse outfit, drive down to town the latter part of one
day, stay overnight and come home the next day with the load. He thus
put in two long half days rather than one long day. It took me some
time to figure out that a generation or so ago, when this freighter was
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REPAIR & RESTORATION WORK AT TUMACACORI IN 1921 (Conf.)

a young man, the roads in that part of the country were none too good
and this trip from the mission to town and back was too much to be made
in a single day or with less than a four-horse outfit. This man's mind
has not changed with the changed conditions and he still thinks that it
is the proper way to get a load from town and far be it from him to de-
part from the ways of his fathers! Since I was paying for the drayage
by the hundred pounds, I didn't consider it worth while to try to up-
root this local belief in the old customs in this particular case, so
the freighter had his way and used all the time and horses he wanted.

The Bricks

In the restoration of the walls we were to use two classes of -
bricks; the adobe and the burned brick.

The adobes presented no particular problem excepting that the
¥ission adobe is much longer and thinner than the common size in use
today, being 113 inches wide, 255 inches long and 2} inches thick.

The adobe is a sun-dried brick in common use all through the
Southwest for building purposcs and pcrhaps a little description of the
method of its making might be interesting. Fortunately we had water
near at hand in a little ditch about & hundred yards cast of the Mission,
vhich, by the way, must be running on almost the e¢xact line as the one
the padres used during the ancient days to irrigate their garden and
fiecld. The boys dug a pit a few fect to one side of this diteh, remov-
ing and discarding the surfacc dirt as not fit for adobes. The surface
. 8501l at this point had bcen built up a couple of feet in the last cen-
- tury and it was only after going through this accumulation of past
generations that the mcn pronounced the material good *dobe dirt. About
& wagon load of this dirt was then loosened. up in the pit and worked
over with the shovels until it was fairly well pulverized. Stones and
sticks of any size were picked out during this working. Water was then
led from the irrigation ditch by a small trench and allowed to run into
the pit while the dirt was. turned with the shovels until the boys had
constructed a magnificent mud pie. The water was then shut off and
some refuse straw was worked into the mud. This straw was to bind the
mud together when it was dry and to help absorb the rain when it falls
on the face of the brick after it .is placed in the ‘wall, The men at
this stage prefer to work barefooted with their trousers rolled up
above the knees and it is.a real athletic exercise to mix a wagon load
or so of . mud while standing on such insecure footing.

‘When the mixing. is finished, one man in the pit shovels the mud
. up in%to & -wheelbarrow and a second man wheels it away to the moulding
ground.. This is a‘level picce of ground which has been raited and drag-
ged flat with a board. The moulder has his mould ready on the ground
. and the barrow man wheels his barrow up and cmpties it directly into
the mould which is simply a frame without top or bottom having three
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or four compartments the size of the prospective adobes. The moulder
then gets down on his knees and rams the mud into the frames with his
hands until all the frames are full, when he 'strikes' them by raking
the surplus mud off at the level of the top of the frames. The two men
then pull the frame up, leaving the newly moulded bricks, like so many
cakes of black jelly, lying on the ground. While the barrow man goes
back after another load of mud the moulder washes his frame off in a
bucket of water and lays it out on the ground ready for the next load.

A couple of days after moulding the bricks are dry enough on top
to turn up on their edge. Another two or three days and they are dry
enough to stack, or, if they are wanted for immediate use, to be hauled
to the job and placed in the wall.

This method of manufacture leaves finger and hand prints on the
bricks which dry and become lasting impressions, sc that the sign
manual of our boys went into the walls in the bricks they made. In
tearing some of the top materidl off the wealls to start the reconstruc-
tion we often saw these handprints left there by the people who laid
the bricks more than a century ago. In one case we found a perfectly
preserved cockleburr in a brick when we broke it in two, and in another
a little blue bead which had probably once been part of a necklace around
some dusky throat.

The burned bricks caused us quite a bit of worry before we finally
arranged for a supply of them. Seven sizes of. burned bricks have so
far been identified in the walls of the mission and I would hesitate to
say that these were all that were used.

The most interesting size to us, because it was the hardest to
manufacture and to lay, was the one we called indifferently the cornice
or moulding brick. It is represented by Figure 1, Plate I, is 22 inches
long over its greatest length, 13%‘inchcs wide at its greatest width,
and is 3 inches thick. 1In other words it is the size of seven or eight
of our common bricks of present day manufacture. One end of this brick
is moulded in a scroll shape and & line of the bricks, standing side by
side with this scroll end projecting over the wall, forms the cornice.

When we went to a brick man in Nogales and asked him to quote us a
price on 1500 of these bricks, he said they couldn't be made; that they
were so big that they would not hold together through the drying and
burning processes but would crack and go to pieces. When we pointed out
that they had been made by the padres out at the mission, he said maybe
they could make them but he would hesitate to do so with the soil he had
at Nogales. We finally persuaded him to say he would try 1500 of them
at 10 cents each. We were not satisfied with this deal but kept looking
for some one who would come out to the mission and burn the bricks right
on the ground, for the wagon haul of 18 miles cut from Nozales, no matter
how good the road, meant a heavy loss in breakage.
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REPAIR & RESTORATION WORK AT TUMACACORI IN 1921 (CONT.)

At last we were able to find a Mexican by the name of Lopez who
had had experience in building kilns and burning bricks, who agreed
to come out and build us a kiln if we would make up a total of 6,000
bricks. We decided we needed two other sizes besides the cornice
bricks to make the proper restorations and, while we would not need
as many as 6,000 bricks for this present work, it would be no loss
to have some bricks left on hand for future repair and restoration
work. The other two sizes decided upon were the wedge shape and the
8 by 16.

The wedge shape brick shown at Figure 2, Plate I, gave us con-
siderable cause for study and it was the better part of two months
before we finally decided upon the reason for its shape. Architects,
engineers, and contractors, all declared it was built for an arch brick,
but all the arches in Tumacacori are built of the plain mission adobes.
The wedge shape brick was found toc in places where its shape could
not be accounted for. It was used on the shoulder or offset of the
outside walls, in the pcdiment on top of the front wall, and one or
two other places where the 8 by lu brick would have given more
satisfaction.

The explanation finally arrived at was that it was a dome brick
put to a secondary use in all the places we had been finding it. Upon
this theory we experimented and found that the bricks laid flat, side
by side, with the small end of the wedge pointing inward, formed a
circle about seven feet in diameter. Smaller or larger circles could
be made by making the cracks betwcen the bricls wedge shaped, at the
outer side for smaller circlcs and at the inner side for larger circles,
so that a dome of any sizc could be started and gradually drawn in at
the top without using false work underncath to support it during
construction.

This explanation of these bricks checks out with a historical note
in Bancroft's Arizona and New Mexico, (Page 385, footnote) where he says,
"In 1822 a new church was in process of construction or extension, but
work was for a time suspended on account of trouble about the pay for
4,000 head of cattle that Padre Estelric had sold to obtain funds."

Padre Liberos, who was in charge of the Tumacacori Mission from
1822 to 1824 was delayed in his work by lack of funds. He had used
up all his standard sizes of bricks in the walls and could not get the
necessary funds to burn another kiln. In this extremity he realized
that the first thing to consider was protection, and to get protection
from the weather for his exposed walls and offsets, he decided to use
up the wodge shaped bricks which had been made for the domes over the
bell tower and mortuary chamber. He expected, as soon as his funds
were available, to go on and burn another kiln of bricks in which he
would include another supply of dome bricks, and finish his church,
but the church was abandoned before the work was completed.
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REPAIR & RESTORATION WORK AT TUMACACORI IN 1921 (CONT.)

We arrived at this solution of the problem of the wedge shaped
brack too late to keep us from burning a supply of them, so while it
was not really necessary, we restored the wedge shaped brick where we
found it had been used with the exception of the pediment at the top
of the front wall where we considered the 8 by lo size stronger for
the purpose.

A few words of explanation may be in order about the other sizes
of the burned bricks.

Figure 4, is a special moulding brick used in the bell tower, the
half round projection forming the moulding which can bc seen near the
corners of the tower, and the frame which can be seen around the bell
arches, are made of this brick. Figure 5, is a thin square brick. A
line of these bricks was left projecting a t the spring of the arches,
just under the bell beams, in the bell tower. They project a little
over an inch and were to be covered with plaster, forming a neck mould
at the spring line of the arch.

Figure o shows what seems to have been intended primarily for a
floor brick, although it has been found in one case, at least, in a
wall, and in another as a capping for a bench. Figure 7 is the dome
step brick. Photographs show a series of 12 steps leading up to the
cupola on top of the sanctuary dome. These were for the practical
purpose of getting up to the cupola to make repairs should the occa-
sion arise, and for the artistic purpose of breaking the monotonous
line of the dome. For a long time I thought these bricks were simply
cut to shape out of the 8 by 16 size, but upon close examination they
prove to be special diamond shapcd bricks made for this particular
purpose; only twelve of them were ever used!

The methods used in mixing and moulding the burn=d bricks did not
differ essentially from those¢ described above used in making the adobe
bricks. We had to experiment with various amounts of sand and finally
mix in a little straw to kcep the large cornice bricks from cracking
while drying.

After the bricks werc well dried they were built into a kiln and
burned, nine or ten cords of wood being used in the burning. Their
quality, we found when we came to using them, was not so gocd as the
old bricks of the padres. I think this was partly due to the burning;
that they would have been better if we had burned them longer, and
partly due to the fact that the material we had to use weas more or
less mixed with the loan of a century's use of the surrounding soil,
probably reducing the clay content of our brick as against those of
the padres. However they served the purpese for which they were de-
signed and cost us less than they would if we had bought them in Nogales,
aside from the saving of the drayage in transporting them and the loss
in breakage.

SOUTHWESTERN MONUWEI'TS 267 SUPFLEIENT FOR OCTOBER, 1936






