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REPORT.

Ofpi. F THE SerGEANT-AT-ArM
tate House, Boston, Jan. 9, 1918

To the Honorable Senate and House of Representatives.
Dear Sirs: On Feb. 15, 1917, the following order wasadopted by the Senate and House of Representatives:

That the Sergeant-at-Arms be requested to procure estimatesof the cost of improving the ventilation of the Senate Chamber, of theChamber of the House of Representatives and of the various committeerooms in the State House in the most economical manner, and to reportto the General Court not later than the second Wednesday of January

In accordance with the above, I immediately gave an orderto the firm of Richard D. Kimball Company, engineers, 6eacon Street, Boston, to investigate and study the ventila-tion as outlined. I requested them to make a study of con-ditions during the session of 1917, and further studies duringthe sittings of the Constitutional Convention in the summerand fall, while the chambers and committee rooms were in use.They have given the matter very careful attention, theirtests covering a period from the middle of February to therst of October, and I have the honor to submit herewith thefollowing papers and drawings: l

Commmußtaltf) of itlassadjusctts.

A letter from Richard D. Kimball Company of June 23, 1917, accom-panied by their report on the ventilation of the Chamber of the Houseot Representatives.

theiolZch m;hS ST firm 0f °Ct - 15> m7’ givinS details relative totjieSenate Chamber and various committee rooms, together with estimates
ted but not print
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for the necessary installations for these rooms, and for the House of Repre
sentatives.

A set of specifications, with accompanying drawings, dated Oct. 10,
1917, describing the work to be performed and the materials to be used
in the installation of a complete ventilating system in all the rooms
mentioned.

Very respectfully your:

THOMAS F. PEDRICK,
Sergeant-at-Arms.

Boston, June 23, 1917,

Mr. Thomas F. Pedeick, Sergeant-at-Arms, State House, Boston, Mass.
Deae Sih: In regard to the question of ventilation of the House of

Representatives Chamber, we enclose report covering the present system,
with an outline of the proposed changes to ventilate this room properly.
On page 9 you will find an estimate covering the cost of the work under
the present prices.

In regard to this cost, it may seem high, but we would say that the
present price for work in connection with sheet iron, steam pipe, radiation,
etc., is practically 100 per cent, higher than a year ago.

The changes outlined in the report are steps that are necessary to make
this ventilationup to date and proper for a room of thiskind. There are,
of course, other ways that it cpuld be done cheaper, but the results would
not be equivalent to what will be obtained if these recommendations are
carried out.

Yours very truly

RICHARD D. KIMBALL COMPART
C. W. Kimbai

REPORT ON PRESENT SYSTEM OF VENTILATION FOR THE
HOUSE OF REPRESENTATIVES, STATE HOUSE, BOSTON,
MASS., WITH OUTLINE OF WHAT SHOULD BE DONE TO

Supply.

ir supply consists of drawing
through primary heaters and
a belt-driven cone fan. This

The present system of fresh-a
outside air from the street level
then an air washer by means of
air is then forced through reheaters to various fresh-air flues
which supply all of the rooms on the west side of the exten-
sion, as well as the House of Representatives. The primary

Fresh-air

MAKE THIS VENTILATION ADEQUATE AND PROPER.
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heaters are used only on cold days to temper the air, while the
secondary heaters are supposed to keep the air temperature at
the desired point.

One of the fresh-air flues extends to a space underneath the
floor of the House of Representatives, this space being used as
a plenum chamber. The air passes from this plenum space
through holes in the floor, two under each desk, each approxi-
mately 2| inches in diameter, into a box-like space. The air
passes -from this space into the room through a bronze grille
located in the front side of each desk. After the air passes
through the grilles it circulates up around all the occupants,
and thence upward to the ceiling where it goes out through
grilles as exhaust.

Exhaust Ventilation
The means provided for the removal of the foul air other

than by leakage through doors and windows is through two
vent grilles in each corner of the balcony, each approximately
18 by 18 inches, and also through openings in the elliptical
skylight in the main ceiling. The air passes through these
openings into the attic space, and then upward through louvers
in the sides of penthouses located at each end of the main
skylight. No means are provided to assist this flow of air other
than natural gravity, and no means are provided to make these
vents effective when the wind blows against the louvers.

Method of Operation.

The customary method of operation, when the House is in
session, is to close the dampers in all the fresh-air flues, other

than that leading to the House plenum space, as much as is
possible. This is done so as to supply all the fresh air possible
with the present equipment to the Elouse. This way of oper-
ation, of course, means depriving the various offices in the
building of their fresh-air supply.

Test
Tests were made of the fan and ducts to determine the

amount of air actually supplied to the House under various
operating conditions, as outlined below. Anemometer readings
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were carefully taken over each hole or opening in the floor.
The velocity of air through the various openings obtained
multiplied by the area of the holes gave the quantity of air
supplied to the House.

Readings were taken as follows:
1. The fan running at usual speed and all dampers open.
2. The fan running at usual speed and all dampers, except

the one leading to the House flue, almost closed.
3. The fan running at maximum speed and all the dampers,

except the one leading to the House flue, almost closed.
4. The fan running at maximum speed and the dampers

open.
Results of Tests,

The results obtained were as follows

1. 5,200 cubic feet per minute, total.
2. 7,500 cubic feet per minute, total.
3. 10,300 cubic feet per minute, total.
4. 7,900 cubic feet per minute, total.

Taking the maximum number of occupants in the House
members, clerks, doorkeepers, audience in the House, etc.
as 600, this gives for

1. 8.7 cubic feet per minute per occupant.
2. 12.5 cubic feet per minute per occupant.
3. 17.2 cubic feet per minute per occupant.
4. 13.2 cubic feet per minute per occupant.

An examination of the above figures indicates that, under
operating conditions most favorable to the House, this supply
of fresh air per occupant would be considered only fair. The
State regulation for schoolrooms is 30 cubic feet per minute
per occupant. Furthermore, this supply is obtained only by
depriving the remainder of the occupants of the building of the
air supplied by the fresh-air fan.

The means provided for exhausting the foul air through the
roof are insufficient, as natural draft is depended upon. This
applies especially to the balconies, which, by the present
arrangement, form foul-air pockets, the present grilles being
entirely too small to prevent the air becoming stagnant.
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Recommendation for Improvement:

On the plan submitted herewith is outlined the proposed
method of improving the ventilation and the air supply in the
House.

In the sub-basement, where the present primary coils are,
it is proposed to remove these coils and to install modern
apparatus for supplying fresh air to the House in sufficient
quantity to maintain the air fresh at all times of the year, and
to have the supply independent of the remainder of the build-
ing. In addition to the above it is proposed to install addi-
tional vent grilles in the ceiling over the balconies to permit
the withdrawal of the hot, foul air, and also to install a posi-
tive mechanical system, of exhaust ventilation by means of
variable speed exhaust fans.

The members of the House have, we understand, complained
of feeling cool draughts, especially around their feet. This is
to be accounted for by the fact that the fresh- air supplied to
the House, at a temperature of about 60°, which is cooler than
the air in the room and necessary to prevent overheating, is
blown in directly at their feet. To correct this trouble and
remove its cause it is suggested that a proper bronze plate
be fastened to the desks in front of and about If to 1|
inches away from the present grilles, as shown in the details
on the plan. In this way the air, instead of blowing directly
out and towards the members, strikes this plate and is forced
to escape at greatly reduced velocity through the upper,
lower and end slots formed by the plate and its location.

The proposed fresh-air apparatus in the sub-basement con-
sists of primary heaters, air washers, reheaters and an efficient
supply fan, motor driven.

The primary heater consists of vent stacks to heat the air
in zero weather sufficiently to keep the water in the air washer
from freezing. The air washer for cleaning, purifying and
supplying proper humidity to the air supplied to the House is
to have a maximum capacity of approximately 26,000 cubic

Fresh Air.
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feet of air per minute, or 44 cubic feet per minute per occupant
on the basis of the House containing 600 occupants.

The reheater is a stack similar to the primary heater, and
is installed so as to heat the air leaving the air washer to 60°
or other temperature as required.

The air is drawn through these heaters and air washer by
means of a fan having a capacity of 26,000 cubic feet per
minute. This fan is driven by a motor which can be run at
various speeds, depending upon the amount of air desired at
different times. When the House is only partially occupied
the amount of air supplied can be reduced by reducing the
speed of the motor and fan, thus regulating the amount of air
to the proper amount for the work to be done.

The proposed fan has a maximum capacity for discharging
26,000 cubic feet of air per minute into the House at its
maximum speed, or 44 cubic feet per minute per occupant for
600 occupants. This amount is more than the law requires
for assembly halls and schoolrooms. The reasons for intro-
ducing so large' an amount of air are to prevent overheating
and to avoid any stagnation, especially in the mild weather of
spring and autumn, as well as to insure plenty of fresh air at
all times.

The proposed exhaust system consists of grilles in the bal-
cony ceiling, also over the reporters’ gallery and the gallery
opposite, in addition to the present openings, connected to vent
fans to be located on the roof as outlined on plans.

It is necessary to provide more openings in the ceiling for
the withdrawal of the foul air from the House, and to insure
more positive changes of air throughout. These openings are
to have grilles, either of ornamental plaster or of plain iron
bands, by yg- inch thick, If inches center to center. In-
stead of depending on the foul air to pass through these grilles
into the attic space, and then through the louvers on the roof,
it is proposed to connect these vent grilles directly to vent
chambers with sheet-iron ducts. Each chamber is to contain
two 36-inch direct-connected, motor-driven fans, discharging
outdoors. As the amount of air withdrawn from the House
can be adjusted to the number of occupants, the speeds of
these fans can be varied as desired. They have been calcu-
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lated to remove foul air equal in amount to the maximum
amount of fresh air supplied to the House by the fresh-air
system.

In conclusion, it is proposed to supply a maximum amount
of air two and one-half times that which is supplied at present,
and in addition to do away with the complaint of cold draught
around the feet. This amount of air supplied and withdrawn
will have the effect of producing a cooling effect on warm days.
The exhaust system, as outlined, will provide an effective and
positive means of removing the foul and heated air by means
of a mechanical system instead of relying on gravity, this
latter being least effective in mild weather, when most needed.

The approximate cost for the work, as outlined, including
labor and materials, cutting and patching, piping, covering,
valves, painting, automatic control for the heaters, etc., is
§24,100.

Respectfully submitted

RICHARD I). KIMBALL COMPANY,
C. W. Kimball.

Boston, Oct. 15, 1917

Mr, Thomas F. Pedrick, Sergeant-at-Arms, State House, Boston, Mass
Dear Sir; Acting on your instructions, as contained in your letter

of Feb. 16, 1917, and in accordance with the order of the House of Repre-
sentatives contained therein, we have made a complete and thorough
study of the ventilation of the Chamber of the House of Representatives,
Senate Chamber and the various committee rooms, and submit the fol-
lowing estimates for improving the same:ame

Senate Chamber, .......... $4,250 00
Chamber of the House of Representatives,

.....
24,100 00

Various committee rooms, ........ 11,150 00

Total $39,500 00
Commission and incidentals (6 per cent.),

..... 2,370 00

Total $41,870 00

Immediately upon receipt of your letter we started on our investigation
of the conditions as at present prevailing, and have conducted them
through a period of time extending to the Ist of October.
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We have attended fifty-two committee meetings in the various rooms
to study the ventilationunder actual working conditions. We have taken
anemometer readings at all air inlets and vent outlets to obtain correctly
the amount of fresh air entering the rooms, and also the amount of foul
air removed. We have had thermometers placed in the various rooms
during the hours the rooms were used, and we have obtained the average
capacity ofall the various fans ventilating these rooms.

We were, therefore, able to study conditions actually existing through-
out the hearings and committee meetings of the last session of the Legis-
lature, as well as those existing during the present session of the Consti-
tutional Convention.

Senate Chamber.
The present fresh-air apparatus is capable of supplying a sufficient

amount of fresh air to this room, but the method of introducing the air
into the room, namely, under the members’ desks, is.such that the air
cannot be brought into the room without causing discomfort and incon-
venience to the members. In our opinion this method of air introduction
should be changed so that the air would come into the room through the
front of the desks rather than under them. Our plans and specifications
include this change.

At present there is no positive way of removing the heated foul air
from this chamber. There are certain vent openings through the ceiling
which allow the air to escape into the space above the chamber and find
its way, if possible, out through certain openings in the side of the dome.
This method of air removal is not positive and is very unsatisfactory.
We would recommend the installation of a proper sized, motor-driven
fan with galvanized iron connections to these vent openings to make sure
that the proper amount of air is removed from this chamber at all times.

With these changes outlined it will be possible to have a continuous
supply and removal of the proper amount of air to keep this room well
ventilated.

We have studied this Senate Chamber ventilation as a separate prob-
lem, and our recommendations for bettering conditions must necessarily
be somewhat limitedbecause of structural conditions which can be changed
only to a limited extent.

Chamber of the House of Representatives.
You already have our report on the ventilation of the Chamber of the

House of Representatives, and further study of this chamber confirms
our previous recommendations.

Committee Rooms

In connection with the committee rooms, in nearly every case the
present apparatus is capable of supplying a fair amount of fresh air to

these, but the provisions for the foul air removal are entirely antiquated,
inadequate and not positive.
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In our recommendations for improving the conditions in these rooms
we have endeavored to use, as far as possible, the present apparatus for
forcing the air into the rooms, and have recommended new fans, ducts,
vent heads, etc., to insure a positive removal of the foul air at all times
so as to make sure that these rooms would not overheat and that the air
would not become stagnant, as is the case at present.

In making the plans and specifications for changes we have been bound
by certain existing structural conditions at the building, and have had to
arrange and divide the proposed apparatus to work into the present attic
spaces. In some cases, if the rooms were being built new, we would rec-
ommend additional fresh air, but with the building as built, it would cost
more to get this additional air supply than the results would justify.

We are handing you herewith plans with specifications showing the
changes we would recommend to correct the present conditions.

We would be glad to go over these plans and show you just what is
intended, or to provide you with any further data which we have in our
files covering this subject, should you desire.

Yours very truly

RICHARD D. KIMBALL COMPANY
C. W. Kimball.

SPECIFICATIONS WHICH, WITH THE ACCOMPANYING
DRAWINGS, DATED OCT. 10, 1917, DESCRIBE THE WORK
TO BE PERFORMED AND THE MATERIALS TO BE USED
IN THE INSTALLATION OF A COMPLETE VENTILATING
SYSTEM.

General Condition
Proposals.

Proposals for a complete system of ventilation, as described
herein, for the House of Representatives, committee rooms and
Senate Chamber in the State House, Boston, Mass., addressed to

will be received by until
from contractors regularly engaged in this line of work. Pro-
posals may be submitted only in form prescribed herein.

Proposals must be enclosed in sealed envelopes with the
bidder’s name and address thereon, endorsed, “Proposals for
ventilating system for State House, Boston, Mass.”

Proposals received after the time stated will be returned
unopened. Telegraphic proposals or modifications of propo-
sals will not be considered. Proposals will be considered only
from parties who shall give satisfactory references if same are
required.
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It is understood and agreed that the following conditions
shall be a part of the specifications and of any contract to be
based upon the same.

Before submitting a proposal each bidder must make a care-
ful study of the specifications and drawings, and fully assure
himself as to the quality of the material and character of
workmanship required. The contractor must carefully con-
sider or visit the place where the work is to be performed and
materials delivered, and should his proposal be accepted he
will be held to be responsible for any misunderstanding or
error, whether it results from his failure to do so or not.

The proposal for this work must cover all contingencies,
including all labor and material, light, scaffolding, fixtures,
material, tools, transportation, etc., necessary for the complete
installation of everything described, shown or reasonably im-
plied herein, and provide for a complete system ready for
owner’s use.

Any apparatus, appliance, material or labor that may be
necessary to complete the work in accordance with the intent
or purpose of these specifications shall be furnished by the
contractor without extra cost, as if mentioned in these specifi-
cations or shown on plans.

Rights reserved.
The right is reserved to reject any or all bids without

compensation to bidders, to waive defects or informality in
any bid, or to award subdivision of the work to different
contractors if it be judged in the interests of the owners to
do so.

The right is reserved to furnish any detail drawings which
in the judgment of the engineers may be necessary, and such
drawings shall form a part of the contract. Any work done
without such drawings shall be at the risk of the contractor.

The right is reserved by owners to temporarily suspend any
portion of this work.

Definitions.
Whenever the word “owner” or “owners,” or a pronoun in

its place, is used in these specifications it is understood to
mean the Commonwealth of Massachusetts, acting either di-
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rectly or by authorized representatives. Whenever the word
“architect” or “architects,” or a pronoun in its place, is used
in these specifications it is understood to mean

acting either directly or by authorized representatives.
Whenever the word “engineers,” or a pronoun in its place,

is used it is understood to mean Richard' D. Kimball Company,
acting either directly or through its authorized representative.

Whenever the word “contractor,” or a pronoun in its place,
is used it is understood to mean the party, firm or corporation
to which the whole or part of the work embraced in these
specifications shall be awarded, acting directly or by authorized
representatives.

Whenever the words “as directed,” “as permitted,” “as
required,” or words of like effect, are used it shall be under-
stood that the direction, permission or requirement of the
engineers is intended, and similarly the words, “approved,”
“acceptable,” “satisfactory,” or words of like import, shall
mean approved by or acceptable or satisfactory to the engineers.

Whenever the words “or equal,” or words of like import,
are used it shall be understood that this means “equal in the
opinion of the engineers.”

Whenever a contractor proposes or intends to use material
other than specifically designated by name in the specifica-
tions, as being the equal of that so specifically designated, he
shall before submitting his bid notify the engineers in writing
of the material he proposes or intends to use, and the decision
of whether or not it is the equal of that specifically designated
by name in the specifications shall rest with the engineers,
whose decision shall be final and shall be communicated by
them in writing to such contractor.

No material shall be used in substitution, or as the equal
of that specifically designated by name in the specifications,
unless it be approved in writing by the engineers before the
contractor submits his bid.

Unless such action has been taken the contractor agrees
to use the material specifically designated by name in the
specifications.
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Unless otherwise agreed, all plans, drawings and specifications
shall remain the property of the engineers, and any drawings
or specifications furnished the contractor shall be returned to
the engineers before final certificate of payment is made. Two
sets of plans and specifications will be furnished the contractor
by the engineers, the contractor to assume the expense of
extra sets if required, which shall remain the property of the
engineers.

The location of the apparatus and the details of the work
will be found illustrated on the accompanying drawings, which
form a part of these specifications.

Figured dimensions should be followed in preference to scale
measurements. Where possible, dimensions shall be verified at
the work by the contractor, who shall assume responsibility
therefor.

In case of any difference between the plans and specifica-
tions, or where the plans and specifications are not clear or
definite, the matter is to be referred to the engineers for their
decision, and without such decision the discrepancy shall not
be adjusted by the contractor save at his own risk.

Contractor’s working drawings of any part of the work shall,
if required, be furnished to the engineers before construction is
started.

Ordinances and Permits.
The contractor shall give to the proper authorities all requi-

site notices or information relating to the work in his charge;
pay all fees, water and other rates; obtain all the official
licenses or permits and certificates; and comply with the rules
of the underwriters or public departments, and with all local
ordinances and State laws applying to this work.

Quality of Materials and Labor.
These are to be of the best class in every respect, and the

most approved of their respective kind. The workmanship is
to be in all respects of the highest grade, and all construction
is to be done by men skilled in parts they are given to do.

Drawings.
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Nothing herein contained shall be construed to relieve the
contractor from doing good and perfect work in all details of
construction, and he will be held to provide and furnish all
materials, to perform all work and labor, and bear all expenses
incident to the satisfactory completion of the work embraced
in these specifications. In case of dispute concerning the re-
quirements of the plans, specifications or contract in the ex-
ecution of this work the decision of the engineers shall be
final.

Any work called for in the specifications but not mentioned
on plans, or called for on plans but not mentioned in speci-
fications, is to be furnished as though called for in both.

All the work and material must be satisfactory to the
engineers, and any work or material which is rejected must be
replaced upon order of the engineers.

Upon request of the engineers samples of any materials or
drawings of any device to be used must be submitted to them
for examination. The contractor shall, if requested, produce
for inspection vouchers showing the quality of the material
specified.

No change in the character or make of material specified
herein will be permitted at any time after the proposals are
received. Contractors wishing to make any changes must
make a written application to the engineers at least three days
prior to the time of the closing of bids, and if such changes
are approved by the engineers each contractor bidding upon
the work will be so notified.

Employees.
The contractor shall employ a superintendent or foreman to

represent him at the work, who shall receive and obey orders
from the engineers, and the foreman shall not be changed
without the consent of the engineers.

All men employed on this work shall be competent, faithful,
orderly and agreeable to the owners, architects and engineers,
or be removed upon notice from the engineers; and employees
so removed shall not be again returned to this work.
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This contractor shall not sublet or assign this contract, nor
shall any part of this contract be sublet or assigned without
the consent of the engineers in writing, and no subcontract
shall be made which the engineers cannot upon three days’
written notice require this contractor to terminate, if such sub-
contractors in the opinion of the engineers shall delay the
work or in any way fail to conform to these specifications.
The employees of the subcontractors shall be under the same
control of the engineers as is required of the employees of this
contractor.

All subcontractors shall be of good standing, reputation and
ability in their respective lines. Any work done by sub-con-
tractors who have not been approved as above shall not be
accepted.

Alterations and additions are to be made only on the written
order of the engineers, and this order shall state the sum to
be added or deducted from the contract price for such changes.
This order shall accompany the bill when the charge for extra
work is made, and without this the charge will not be enter-
tained. Such changes shall not affect the validity of the
contract.

Additions or omissions shall be made at a price in pro-
portion to the price covering the work embraced in these
specifications.

Inspection
All work under these specifications is to be open to the

inspection of the engineers at all times, both on the job and at
the shop of the contractor or subcontractors; and the con-
tractor must understand that the acceptance or rejection of
any or all parts of the work and material rests with the
engineers.

The contractor will be held responsible for the condition of
all material and apparatus until the completion of the work.

Upon notification from the contractor that the work has
been completed, the contractor is to make, under the direction

Subcontracts.

4lterations and Additions.
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of, and in the presence of, the engineers, such tests as the
engineers consider necessary to determine whether or not the
full intent or requirements of the specifications have been
fulfilled. In case the work does not meet the full intent of
the specifications, and further tests shall be considered neces-
sary, the contractor is to bear all expenses thereof, including
the expenses of the engineers. If the work is found to be
satisfactory the contractor will, upon request, be furnished a
certificate of completion and acceptance.

Memorandum of Estimate.
The successful bidder shall, if requested, give an itemized

memorandum of his estimate, in form to be furnished by the
engineers, which shall be treated confidentially. This is to be
used for the purpose of subsequent alterations should such be
found desirable, and for checking payments for work per-
formed and material delivered.

Payments.
Payments on account of work done under these specifications

will be made upon the certificate of the engineers to the extent
of of the value of the material and labor
furnished; the balance to be withheld for days
after completion of contract and acceptance of the work by
the engineers. Applications for payments shall be made on
forms provided by the engineers. Payments on account are
not to be considered as acceptance of the work.

Termination of Contract.
If, in the opinion of said engineers, contractor shall fail to

make delivery, or fail to proceed with work so as to be able
to satisfactorily complete same according to terms of this con-
tract, owner may so notify contractor in writing, and said
owner shall, at the expiration of three days from the sending
of such notice, be at liberty to take possession of the work
and all materials and apparatus used in connection therewith
in order to complete this contract, and may charge any loss or
damage occasioned thereby to said contractor.

The contractor must, if demanded by the engineers, give a
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sworn statement of all claims and liabilities for labor and
materials outstanding against the work before a certificate for
final payment is issued.

It shall be understood that the plans accompanying these
specifications are intended to show the general arrangement
and extent of the work to be done, and that the definite and
final location and arrangement of all parts must be determined
as the actual work progresses, so as to conform in the best
possible manner with the surrounding work and to the approval
of the engineers.

Jobbing.
All cutting and patching necessary for this work is to be

done by this contractor under the approval of the engineers.
All drilling and patching for expansion bolts, hangers and

other supports, also all cutting and patching made necessary
by reason of neglect, errors or defects of material or labor fur-
nished by him, etc., shall be done by this contractor.

Any cutting or injury to buildings caused by this contractor
shall be repaired by him, leaving the work in every way equal
to the surrounding work.

All refuse and unused material shall belong to this con-
tractor, and shall be removed by him as the work progresses.

Testing,
When the entire system is ready for operation the contractor

shall make all necessary adjustments of and corrections to the
regulating dampers, mixing valves, and the operating devices
therefor, for the purpose of equalizing the flow of air to and
through the ducts leading to the various rooms.

All of the testing work is to be done when and as directed
by the engineers before the system is accepted.

Should the engineers require it, the contractor shall place the
entire plant in operation for a period not exceeding ten hours
after all tests and adjustments have been made.

The contractor shall, at his own expense, keep the premises
insured in a sum and to an amount equal to all moneys which
may be due to the contractor from the owner, or paid to the

Insurance
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contractor by the owner, and in addition the contractor, at his
own expense, shall insure the premises to an amount covering
all liability the owner may be under to said contractor. The
policies of insurance, duly endorsed over to the owner, shall be
delivered to the engineers for approval and transmission to the
owners.

Workingmen’s Compensation Insurance.
The contractor shall insure his employees in accordance with

chapter 751 of the Acts of 1911 of the Commonwealth of
Massachusetts, and he shall furnish the owner with a certifi-
cate or with certificates, from his insurance company, showing
that all his employees who shall be connected with this work
while in Massachusetts are insured. The contractor agrees
that the insurance policy or policies shall not be canceled until
after the entire work is completed and accepted.

Each bidder shall give to the engineers the information re-
quired in the Form of Proposal, regarding the materials and
apparatus which he agrees to furnish, which agreement shall
not be changed without the written consent of the engineers.

Time of Work.
This work is to commence within ten days after the signing

of the contract, unless the engineers shall, in writing, author-
ize a further delay; and is to be continued with regularity
until its completion, and the entire work shall be completed
on or before

Employment of Laborers, etc.
Attention is especially called to the following statutory

requirements:
In the employment of mechanics, teamsters and laborers on

the work to be done under this contract preference shall be
given to citizens of the Commonwealth, and, if they cannot
be obtained in sufficient numbers, then to citizens of the
United States. The wages for a day’s work paid to mechanics
and teamsters employed in carrying out the contract shall be
not less than the customary and prevailing rate of wages for
a day’s work in the same trade or occupation in the locality,

Notice.
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city or town where the contract is carried out (chapter 474
of the Acts of 1914). Neither the contractor nor his agents
or employees shall, either directly or indirectly, require as a
condition of the employment of any person that the employee
shall lodge, board or trade at a particular place or with a
particular person, but every employee shall lodge, board or
trade where and with whom he elects (chapter 514 of the Acts
of 1909, section 20). No laborer, workman or mechanic work-
ing within this Commonwealth in the employ of the contractor,
subcontractor or other person doing or contracting to do the
whole or a part of the work contemplated by the contractor
shall be requested or required to work more than eight hours
in any one calendar day (chapter 494 of the Acts of 1911).

Attention of bidders is called to section 112 of chapter 514
of the Acts of 1909, and acts in amendment thereof, which
require the weekly payment of employees.

Special Notice.
The contractor hereby agrees that in the employment of

labor under this contract he will comply with chapter 311 of
the Acts of 1904, and of chapter 517 of the Acts of 1906, as
amended by the Acts of 1907, chapter 269, provisions of which
are made a part of this contract.

The contractor agrees that he and any subcontractor em-
ployed by him on the work contemplated by this agreement
shall promptly pay all indebtedness for labor furnished or
performed and materials furnished; and that in default thereof
the owners may pay the same and deduct the amount so paid
from the amount which would otherwise be payable to said
contractor. If this latter amount is insufficient the contractor
shall pay the owner the deficiency, the same to be paid to the
persons thereto entitled. The contractor shall, on request,
furnish satisfactory evidence that all indebtedness incurred in
the progress of the work has been paid (Acts of 1904, chapter
349).

Deposit and Bond.
Each proposal must be accompanied by a certified check

equal to 2| per cent, of the amount of the bid made payable
to the owner as a guarantee that, if the work be awarded him,
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the bidder will execute, within a reasonable time not exceed-
ing six days from the date of the award of the contract, a
satisfactory contract and bond in the forms attached to the
contract, to the amount of 50 per cent, of the amount of the
contract for the faithful performance of the same. Such bond
shall be executed by the contractor and a satisfactory surety
company.

Return and Forfeit.
The checks of the unsuccessful bidders will be returned to

them upon the signing of the contract; that of the successful
bidder, upon the execution of the contract and bond.

Should the successful bidder refuse or neglect to execute a
contract and bond his check shall be forfeited to the owners
as liquidated damages.

Guarantee
The contractor shall guarantee all labor and material for one

year from the date of the acceptance of the work, and agree
to repair, free of expense to owners, any defects that may occur
within that time unless such defects are clearly the results of
bad usage of the apparatus by employees not under the charge
of said contractor.

Form or Proposal.
Proposals shall be made, in duplicate, on the contractor’s

stationery in the following form only; —-

hereby agree to furnish, deliver and erect ready for
service in the House of Representatives, Senate Chamber and
committee rooms, State House, Poston, Mass., a complete sys-
tem of ventilation, as shown and described in the plans and
specifications prepared by Richard D. Kimball Company, engi-
neers, and dated Oct. 10, 1917.
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All work under this proposal is to be done in strict accord-
ance with the said specifications and plans, and to the entire
satisfaction of the engineers and owners.

price for the complete work is to be $

The above amount shall be in full for all expenses attendant
upon the work and its direction, and for all unforeseen delays,
accidents or other expenses which may occur.

We propose to use materials and name subcontractors, as
follows: -

Manufacturer of fan, .

Manufacturer of motor,
Subcontractor for galvanized iron

hereby agree to indemnify and hold owners or their
agents harmless against all claims for damages to person or
property growing out of this work or materials, and will assume
defense of all such claims and pay judgment recovered.

certified check for $
, as required, is

enclosed herewith as a guarantee of intention of
executing the bond and contract should the contract be awarded
to

Respectfully submitted,

Work to be Done.
The work to be done consists of the installation of fans,

motors, galvanized iron work, plastering, foundations, wiring,
etc., necessary to make a complete system of ventilation for
House of Representatives, Senate Chamber and committee rooms
in the State House, Boston, Mass., as shown on plans and as
hereinafter specified.

This contract includes all cutting, patching, cleaning or
work of any nature necessary to make a complete installation
ready for owner’s use.

Fan No. 1. Furnish, erect and connect up complete a

No. “Multivane,” or equal design, two single inlet fan,
guaranteed to exhaust 5,500 cubic feet per minute, running at
a speed not to exceed 294 R.P.M.

Fans and Motors.
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Fan No. 2. Fan Xo. 2 is to be Xo. 8 “Multivane,” or
equal design, two single inlet, guaranteed to exhaust 9,600
C.F.M. while running at a speed not to exceed 221 R.P.M.

Fan No. 2. Fan No. 3 is to be a No. 7 “Multivane,” or
equal design, two single inlet, guaranteed to exhaust 7,800
C.F.M. while running at a speed not to exceed 292 R.P.M.

Fan No. Jh Fan No. 4 is to be a No. 7 “Multivane,” or
equal design, two double width, guaranteed to exhaust 13,000
C.F.M. while running at a speed not to exceed 265 R.P.M.

Fan No. 5. Fan No. 5 is to be a No. 6 “Multivane,” or
equal design, two single inlet, guaranteed to exhaust 4,200
C.F.M. while running at a speed not to exceed 332 C.F.M.

The above fans are to be guaranteed to operate quietly and
without vibration the amounts of air specified above. All fans
are to have top vertical discharge outlets.

Motors.
The motors for driving fans are to be 220-volt direct current,

equal to the General Electric Company’s make, and of proper
type for the work to be performed.

Motors are to be of the following description

Motor driving fan No. 1, horsepower 1,200 R. P. M. belt connected.
Motor driving fan No. 2, 2 horsepower 1,200 R. P. M. belt connected.
Motor driving fan No. 3, 2 horsepower 1,200R. P. M. belt connected.
Motor driving fan No. 4, 33 horsepower 265 R. P. M. belt connected.
Motor driving fan No. 5, 1 horsepower 332 R. P. M. belt connected.

The speeds given above are the maximum.
Each motor shall be equipped with a - Cutler-Hammer, or

equal, speed controller to give any desired speed. Speed con-
troller and the necessary switches are to be mounted on a
1-inch thick slate back.

Wiring. This contractor shall start at the switchboard in
the engine room and run the necessary wiring in pipe conduit,
in accordance with the Rules of the National Board of Fire
Underwriters, connecting all speed controllers, switches, motors,
etc.

Foundations. The foundations for fans and motors shall
consist of 6-inch I-beams, spanning from wall to wall and
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covered with a C-inch thick concrete slab reinforced with
2-inch rods. On these slabs build the fan and motor founda-
tions, consisting of 2-inch pressed cork, 12-inch concrete, fl-inch hair felt and lead, and 4-inch thick hard pine coping.
The coping is to he secured by means of anchor bolts to the
12-inch concrete slab. The fans and motors shall then be lag
screwed to the copings.

Plaster Partitions.
Around each ceiling light, in each fourth floor committee

room, construct a partition running from the ceiling light to
the skylight, forming a light well. These partitions are to be
constructed with l|-inch angle iron corners, and with l|-inch
tee irons vertically at intervals not greater than 4 feet, 0 inches.
At intervals not greater than 1 foot, 4 inches, there are to be
4-inch channels run vertically. Form the opening for the
window hereinafter specified, using l|-inch angles.

After the framework is erected fasten to it all around 19-
gauge Clinton, or equal, wire lath, and on this apply patent
hard plaster, leaving a smooth white finish. Plastering is to
be three-coat work.

Wire lath and plaster around duct from Room 237 in a
similar manner.

Paint all new plaster work around duct from Room 237 with
a coat of sizing and three coats of best lead and oil paint of
color to match surrounding work. Do all patch painting of
every description necessary to make a complete job.

Furnish and erect in each light shaft two windows, each
2 by 3 feet, with white pine frames, and form lights of double
thick glass. One window in each shaft is to be hinged. The
other is to be set in a fixed position. Window frames shall be
painted three coats of best lead and oil paint of color selected.

The entire light shaft construction shall be supported from
roof framing.

Work in Senate Chamber
Over each of the twenty-two present warm-air flues under

the desks of the Senate Chamber build a No. 22 galvanized
iron box. In the front of each desk furnish and erect a plain
lattice pattern, solid bronze register face. Great care must be
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used in executing this part of the work so as not to injure in
any way the building or its furniture.

Paint the galvanized iron boxes three coats of lead and oil
paint of color selected.

Neatly erect all galvanized iron work as shown on plans, or
as may be required to carry out the intent of these specifica-
tions and plans.

All necessary allowances and provisions must be made by
this contractor for beams, posts, pipes, iron work or other
obstructions in the construction of the building or the work
of other contractors, whether the same is shown on plans or not.

All necessary stops, sleeves and filling-in pieces are to be
provided of No. 24 galvanized iron wherever required by the
work or by the engineers.

The contractor is to protect all work from injury during the
progress of erection, and until final acceptance by the engineers.

All metal work in dead or furred-down spaces is to be
erected in time to occasion no delay to other contractors on
the building

This work must meet with the approval of the engineers in
all its parts and detail

Gauges. All sheet metal work, unless otherwise marked,
shall be No. 24 gauge.

Buds. The contractor is to install the ducts indicated on

the drawings, making all necessary changes in cross sections,
offsets, etc., whether or not same are specifically indicated. If
a duct cannot be run as shown on the drawing the contractor
is to install the duct between the required points by any path
available, subject to the approval of the engineers.

All ducts are to be rigid and are to be strongly supported
with suitable braces, tees or angles to keep them true to shape
and to prevent buckling

All joints are to be made tight and all interior surfaces are
to be made smooth. Bends shall be made with least radius
one and one-half times the diameter of duct unless this inter-
feres with other work

All large horizontal ducts are to be sufficiently strong tc

Sheet Metal Work.
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support the weight of a man on temporary planking reaching
from hanger to hanger, without buckling in any part.

Connect fan inlets and outlets to ducts by inserting a 10-
ounce double canvas sleeve 8 inches long, securely fastened to
fan and duct, same to be made smooth, and to be painted
four coats best white lead and oil paint of color selected-

Lock seams and slip joints may be used in pipes less than
40 inches on a side. Pipes of greater width or depth are to
be made with standing roundabout seams every 30 inches,
properly stiffened in every direction. The engineers may order
any pipe riveted and soldered at any seam if the pipe is not
made tight in erecting.

Siveeps and Transformations. Sweeps are to be placed in
ducts wherever there is a change in the direction of the flow
of air.

All changes in the cross section of ducts are to be made by
transformations without contracting the area of the ducts.
Necessary changes in cross sections, offsets, etc., are to be
made throughout the system, whether or not specifically shown
on the drawings.

Dampers. Dampers are to be placed in ducts wherever
indicated on the drawings, or where mentioned herein, and
elsewhere as may be needed for the proper operation or adjust-
ment of any part of the system.

No wood is to be used in the construction of dampers, all
of which are to be of the pan type, the large sizes to be suitably
stiffened with angles. All dampers are to be made strong,
rigid, are to be fitted tightly, and are to be provided with
angle iron stops if necessary, the design, method of hanging
and control being suitable for the location and service required.

All large dampers are to be counterweighted and hung on
roller bearings with tension springs. All dampers and stops are
to be fitted with J-inch thick felt where deemed necessary.

All dampers are to be provided with suitable chains, catch
plates or quadrants as required.

An adjustable switch or air-regulating damper, so made and
arranged that it can be fixed in any position desired, is to be
installed for properly distributing the air wherever a \ or
other branch is taken off a duct.
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These dampers shall be adjustable from the outside, or
suitable handhole openings are to be provided close to such
dampers for adjusting and repairs.

In each vent fan discharge furnish and erect as shown a
No. 22 galvanized iron pan shut-off damper.

Cleaning. At the completion of the work, or when directed
by the engineers, the contractor shall remove all dirt,' debris
and rubbish, however caused, and wash all ducts, dampers,
diffusers, grilles, etc., with a damp cloth or sponge.

During the progress of the work and after its completion the
contractor shall remove from the premises all dirt, debris,
rubbish, waste materials, etc., caused by him in the performance
of the work, together with all his tools and appliances.

Damper Controllers. Provide and attach No. 2 sash chain
pulls for the hand dampers, same to be extra tinned, with
nickel-plated harness rings attached as required. The catch
plates are to be nickel plated
the engineers.

and of a design approved by

Provide all necessary pulleys
strong, suitable for the work.

weights, levers, etc., heavy and

All dampers shall have an indicating device which shall
plainly show the position of the dampers at all times, the
design and arrangement to be subject to the approval of the
engineers.

Painting. Galvanized iron work exposed to the weather is
to be painted two coats best lead and oil, color to be selected
by the engineers, the inside of such work to be painted two
coats of “Chrysolite” or Goheen’s paint.

Ventilators. The ventilator heads will be furnished and
erected by the contractor, and they are to consist of hoods of
16-ounce copper, built on angle frame. Screen the openings
under hood with No. 14 gauge, mesh netting. Do all
necessary flashing and counterflashing, using 16-ounce copper.




