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in.. IQIWNWLMMPEION gr &

1. s1Wgt. This report covers the dervolopnt and testing
of an experimetal, lightweight, single-color, lithocgphic offset
rotary press, of 22- by 29-nch sheet size far the repooduction of
military nps and charts, and. designed to be readily aaptable to
uovemnt by wtorizeI upping van or b7 afrramft.

2. Aut-ity. This work vas conducted. under the authority
of Project 8-35-09-002, Press, Lithogmphic, Offset, 2* by 29-
inch. A copy of the project card for this dvelopont (MB 7rm IAW
is contained in Appendix A.

3. Person 1. The initial work on this developiwnt Vas acon-
puished, by.Wlluam.. Cude,, Chief, Topographic Magieering Doeprtmoit,
and Robert B. Rossell, Ohief, Photo-Litho Zranch, •L, Fort elTOfLr,
Virginia. Inspection and. tests were ade by Thajas J. Repler, Pro-
ject ngineer.

". A•kac• d. The need for lightweight, conpact mp repro-
duction equipmnt, capIble of being transported. by air or truck,
vs clearly demanstrated. during World War II. The couircial
standard presses theu in use were bulky and heavy, and, hbd to be dis-
assembled when umea . This meant imluable time lost-, and in =my in-
stances, the moysunt vas accoplished. too late to keep pace with the
fast moving military groups. The experimutal press was initiated
to met this requirneent.

When it vs first decided. to deyelop tbo new press, a pri-
ry aim vas to reduce the weight, which for the press then In use

anotmted to 6600 pounds. In developing the new press, weight reduc-
tion vas to be accomqlished by pans of unitized constraction plus
the reduction in the number of ink rollers employed and elimination
of the ink drim Unitized construction proved to be an excellent
approach to the eaying of weight and as a result, it was decided to
work toward the goal of a press buying transportability without
sacrificing printing quia]ity.
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5., Cantract No. W4)-"009 emg-Jh05 va ms £zts t~o
Amerioan T~p Fuo-iedrs Sales Crporation, 1ehbmadfer-.ills Divisian,
Nount Vernon, low York, on 3 June 1946, for the design ean owbruz-
tion of an ezperinntal MA0l lithgraphic offset press (Fig. 1).
The procurut specifications far this contract, iuclling the re-
visions =Ae during the design an&. unufacture of the Wess, are shown
in Appendix B.

The press was operated by the inanfacturer, uwing standard
plates and leper furnished, by the loboatories, and shipped to IML,
where it arrived in June 1098. All Imnestigtions cm loted at the
factory by the unufactu1er vere verified in the labcatcry and the
press vas accepted by MDL.

After 10 ioths of operation in the laboratory during the
period, from June 1948 through March 1949, the press was loaded into a
standard. Army truck and transported., fully assembled., to the Army
Map Service for production testing. With completion of the prodwction
tests, which required, approziutely 2 weks, the press, fully asatled
was again loaded and. transported by truck back to the laboratory.

6. DescrivtLio. The experimeutal press as shown in Figs. 1
and 2 is both sualler and lighter than the current standard Army press
(Engineer Stock No. 5-&8I50.220-290), which is a modified coumrcial
press (Webendarfer Big Chief Mo*del 29). The principal dimensions are
compared in the following list:

item Sadr P-rnna

Length 89 in. 73 in.
Height 72 in. 6o in.
Width 60 in. 59 in.
Weight 66oo lb 42oo lb
Floor space required. 35 sq ft 30 sq ft
Cubage 225 cu ft. 150 cu ft

The pre•s consists of the followin major assemblies, as indicated
in Fig. 2: base and side frame (A); feeder (B); conveyor board (C);
impression cylinder (D); blanket cylinder (B); plate cylinder (F);
inking system (G), dampening system (H); delivery (I); electric
drive motor WJ); and feeder air pump and. motor (K).

The weight reduction vas accczMlished by using a steel
plate frame construction and reducing the number of rollers used in
the ink distribution system from 18 to 14. Of special interest is
the elimination of the large ink drum in the ink distribution system.
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Fig. 1. Delivery end of experimental, lightweight; litho-
graphic offset press baving a 22- by 29-in. sheet size.



The fram construction of the press represents a distinc-
tive departure from the cocventioml use of heavy ietal castings.
The frame, and supporting skid., is uw4 frao J-inch steel plate and
has additional blocks, bars and plates for bearing supports, spac-
ing or reinforoemat welded and machined to close tolerance require-
mnts. The frame and supporting skid is welded into a "U" shape,
so that the entire press, fully assembled from feeder to delivery,
can be moved as a unit.

In addition, two wheels mounted on permnent axles at the
delivery end of the press, plus the two swiveling caster wheels at
the feeder end., simplify movement so that neither special erection
personnel nor special devices are required to reset and position the
machine. Once in position, all four can be detached and the press
lowered to the floor for operation by mans of four Jack screws.
A diagram showing the major parts and. over-all dimensions is given
in Fig. 3.

7. Jblprn Tet n.Roj~.Agineering tests were
conducted, at X= to determine the performance characteristics and.
operatiomal characteristics, with respect to registration, iImage,
size, quality of reproduction of the press, and roadability. A
calibrated ink fountain which replaced the one furnished was also
tested. Standard inspection procedures were used to check the per-
formance characteristics of the press. These consisted of the
examination and measurement of the press, plus a series of test
runs using stocks of paper of various sizes, thicknesses, and
qualities. Press runs up to 10,000 sheets were made as required
to establish the capability of the press to handle a given size of
paper ar type of stock.

a. Rewistration' In all tests, the sheets were run
through the press twice and checked for line overprint and thick-
ness of the combined line.

(1) First run. The first test run was made at
3,000 impressions per hour, with 100 sheets being run through
the press twice and checked for line overprint. Deficiencies
in register itere found; hence, a thorough checking of each
part of the press which had bearing on maintaining accurate
register was made. Fach part was progressively checked and
test runs repeated until the front guides were reached.
Here, it was observed that because of the paper hold-downs,
the paper was buckling or curling at the front guides.

When subsequent test runs indicated the
necessity for modification of the four paper hold-downs, they
were removed from the front guides and modified to allow ad-
Justmnt to an absolute mdniimu of clearance without depressin
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Jig. 2. M•oJra parts of experimental lithographic offset Wess.
Ietter A shows steel plate permitting unitized construotion. For
description of other parts, see text (par. 6).
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the guide tongues. The modification consisted. of heating the
springs, bending the narrow part of the finger end. 45 degrees
from the original axis and heat-treating them to restore their
original temper. The hold-down fingers were reinstalled, set
to .005-inch clearance with the guide tongues, and the tests
were resumed.

(2) Secod rn. During the second test run, 478
copies were run through the press twice, following which the
results were checked sheet by sheet with a magnifying glass
for line overprint. Of the 478 copies reprodluced., 330 were
in accurate register, and 14i8 off-register.

Although the results were an improvement over
those of the first run, it was not considered that the optilmm
accuracy of registration had been achieved. For this reason,
further investigation was mde, and it was observed. that all
portions of off-register were localized on the corner of the
sheet next to the operator's side of the press. When the out-
side paper hold.-down on the operator's side was removed, in-
spection revealed that during the modiflcation, a crack had
occurred approximately half-wvay across the surface that con-
tacted the paper, and that the crack had protruded far
enough below the normal spring surface to set up a frictional
resistance to the paper.

(3) Tird run. When the crack was repaired, the
hold-down was reinstalled., set to .005-inch clearance and the
third test run was undertaken. In this run, 100 copies were
run through the press twice and examined under a magnifying
glass, and 99 of the sheets were found to be accurately
registered.

(4) Fourth ru=. For the final test runs, the
operating speed was varied. Untilizing increnents of 250,
the press was tested through the range of 3,000 to 5,000
impressions per hour.

Every tenth printed sheet was extracted during
each speed increment. Comparisons were made by measuring line
thicknesses at selected points on the sheets with a Bausch &
Lomb 401 shop microscope, the single printed sheets being
checked against the double or overprinted sheets. The varia-
tions in registration, fell within the tolerance defined as
accurate register,1 and never exceeded .01 inch.

1. Walter 1. Soderstrom, The Lithorhers )knual (New York: 191.0,
Waltwin Publishing Company), p. 231.
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Fg. 3. Schematic drawing of experimental lithogpaphio offset
Woos showing relationship of ink rollers, dax~ening rollers, and
cylinders.
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b. 1 Size, The image size on the printed sheet was
checked with a microrule against meesurements taken fron the plate
before its installation on the press. In measurements made across
the two ends (that is, across the 22-inch dimension of the sheet)
the image sizes were found to be 20.031 and 20.035 inches on the
paper against 20.016 and 20.026 inches on the plate, respectively.
This represents a maximm difference of .015 inch between the
plate image and that on the reproduction, and falls within the
tolerance of .04 inch expected uwder commercial operating conditions
During this phase of engineering tests 20,000 impressions were run.

c. quality of Reiproduction. Quality of reproduction is
determined by observation, since no instruments are a&ailable for
its determination, but generally, it is based on sharpness of im-
pression and color rendition. Sample sheets were extracted at
random on all kinds of material printed by the press, and compari-
sons were made by visual inspection and standard color patches with
reproduced map and mosaic material obtained from other lithographic
offset presses, such as the Harris ISB and LTE, and the ECO. It
was the opinion of the operating personnel and the project engineer
that the quality of reproduction equalled or bettered that of the
other presses.

d. Roadability. The three separate tests of the road-
ability of the press were each preceded and followed by a press
run of standard printed matter.

(1) After the fabrication of the press was com-
pleted at Mt. Vernon, New York, by Webendorfer-Wills (a
division of Ameri .;an Type Founders Sales Corporation), it
was shipped completely assembled via standard Army mapping
van to ERDL. The distance traveled was approximately 300
miles. After the press arrived at AWDL, it was rolled in-
tact from the truck into the precsroom of the Photo-Idtho
Branch. No readjustment or alignment was required as a
result of this move.

(2) After 10 months of operation at 30M, the
press was again loaded intact onto a standard 2L-ton Army
truck, fully assembled, and transported 30 miles to the
Army )6p Service for production testing. Again, no ad-
justment as a result of the move was found necessary.

(3) The same situation obtained after the return
of the press, via truck, to the ERDL from the Army Map
Service.

2. Robert F. Reed, The egister ule Yor, th hic
Technical Foundation Inc., Research Series No. 2, 1936), p. 10.
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8. Befigiencles alid Moifictig. All deficiencies noted
during the engineering tests are sumzzi zed in Table I. Two
modifications, which did not alter the basic design of the machine,
were made: a oalibrated ink fountain was installed., and the wire
safety guards were replaced by plastic guards. The need for minor
design changes or rearrangement of components ws noted, but the
changes were not made because of the experse involved. However,
these, together with the modifications noted previously, were In-
cluded in the purchase description prepared for the procurement of
service test models (see Appendix C).

With regard to the calibrated ink fountain (see Fig. 4),
operational tests involving 5000 impressions were conducted to deter-
mine whether it provided greater control of ink distribution, and
whether this increased the ease of duplicating a press run or
affected the quality of printing.

The calibrated ink fountain, a modified version of the
standard fountain, includes the following additional features:

A fixed position for the ink blade.

Cams activated by thumb-eorews instead of
the direct cootact of the thumb-screws to
regulate the opening between the ink blade
and ink fountain roller.

A calibrated dial for each thumb-screw to
enable the operator to repeat specific job
requirements.

A reduction in the number of adjustment
screws from 29 to 22.

These tests were made over a period of 2 days, with
intervals of 2 hours between runs. During the tim between runs,
the adjustment screws were opened to their maximum and returned to
the original recorded readings just before the resumption of the
next test run.

After each 2-hour interval, 500 impressions were run and
were compared visually with the results obtained on the initial run.
No variations with respect to ink distribution could be detected
on the subsequent runs, and the time required for setting was found
to be notioeably less than that required for the standard. fountain.
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Table I. Deft oenoies Noted. During Engineering Tests

itnm Pefniamy nih

Pape b~oloain Jhpw hel-mailawoo 00 nt be adjentel flp oft 3S3W box-dow be"t up at 41-
fno thin stook withut, amfrlg guds Union to dgpe Sodo.
inl2motca.

NOo-ehet atector In its present position, 5 In. behind frnot Nav no-eheet deateotm ftva its We-
god"n, detector praelte pape too be 20A far SOO Iniatien to gippe 000 o at m-
GOGUO dnof aOGUV" board, to feVaht &WteatmW vepno bOU4, lueagmWtio It with
tnow toiyjbw t Ow ingession, bat not t- ftvnt cause.
a*% to ft4e ves into peg.

Ink distribution Prueset dueig of Ink distribution anob Spreeder bae cc gbe ehowJA be In-
eanchor ennmly asembely pooelte laterl vibrationof aInk alnied to anhor Ink distribution

dietributian systea Sol resulte In a rcl~lw someday to siel Aw" to gie
streak abomb wrevy tMxd pinted eheet wbo greater stabllty.
balfttnoe wre being regrodmool without
safety g-v firml affized In position.

Plate cylinder looks asLI.bute& iediaatm fr aaonMto deter- Calibration of plate cylinder for
edmstino of veinmt Of plate cylinder ilk ce~ltboon Printing an pape Shold
setting regenter, or poeition of lamp ano. provided.
Paper.

Ingession oyli- Sol~id type prippee; my daemp to one grIYWe Provide Individually am- iMe--
der W199- amos..othe grippere to valftsatono. alou apyielw prpperm.

Ink foutain trip Mhanally operstedL ink fint..ia trIj ocatinuos Prov,ido antomatia ink foutain trip
to food ink vwhs pene Is running oaff- vb~ok wifl yewent flow of Ink fram
1apoedein. fountain Vba. proms is "Off-

iqureseein cr ida it Is tripped.

Damwoulns systan a oeur roliare (covered with first and Snecond Provide npntbatia rubber-oovrned rol-
floneel plwi the outside, aovaming) boma inter- Iwo with a single covering of Aquatez
ecalted an delay winter conotrol whern plate Is Or mlOlet~n.-bqp ftelmatly.

)Manul pIdle Present heald wheel of 6 3A In. too emICU to Provide equare-jawed. clutch coupling
reining mochazirn qfve operator. loveinge to roid" fually loaded lever or Awhel of suitabl.e diameter

feedr.with free tamning hMal"n.

MAeNet eel plate cannot carry registration marks whe using Modify cylinder* to aacommotte plate
d~mneinao 1mz m aheet alto; end unercutting of aid blenket also of 27 by 29f In.

picking imin plate eid blanket neede Vhew
usning uzium Sheet.

Ink foqmtein Arseent, position of ratchet awkiwad for right- Move ratchet to left ald& of fountain
ratchet ham"d operator. S me -how delivery and -df press.

Adjum - - of Standard Ink founatni Settings attained by Moihloe by installation of calibrated
Ink fountain trial eel error; no record possible. Ink founaitni. Provide f~atue sadele

of "an with ael~beated Ink faqatein.

Wesh-up Detachaable uesh-up attachmet reulre. exams- Provide permaneutly innhLL~ed inek-up
attacloset sivw Use of atteclumt end nnomml. attacbmst equal to Baldwin type as

asnafteat-ed by Will's, Oegenheimer,

Air-vacium No ~g for determining gir-ioanam peewnee; Provide needle valvee for jawing
control valve not adapted to preds camtrol. aontrol; alSpse for vinual deter-

safety awards Wine sefety Sards cove cylinders peralt Provide trnparent plastic Ceorylete
objects to fell Into preee Maleared. or matheorylate) guards war oyliudwe
Visibl~ity. an lidotg inchenina.
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Fig. 4. Top: Calibrated ink fountain which was tested as
part of the experimental press. Bottom: Standard ink
fountain originally furnished on press.



I.3. DLSCMION

9. % tA9&. T%% press met the military req amnta of
simplicity, ruggedness, ooactness, transp•rtability, lightusa In
weight, and easy installation Into a mobile mpping vw. The effect
of the unitized construction of the press is reflected in the ready
accessibility to all operating components and the Incorporation of
the feeder and . in Woess ccmponents into a single umit. Approi -
mtely, 900,000 im1ressions were run from the press during the 17
months of the test period. In all of the runs made the results
obtained from the press were fownd to be equal to those prouce.e
on current Army or cnercial standard presses, and the operating
characteristics were roprte & to be satisfactory.

Specific factors in its performnce are its printing
characteristics, operating characteristics, and transportability.
These are d•iscussedl in subsequent subparagraphs.

a. P-rntinw CharcteriStics. One of the most important
considerations in the evaluation of a lithographic press is the
accuracy of register. In this essential requirement, the experimental
press is equal to or better than the standard press. Consideration
was given to substituting a stream feeder for the sheet-by sheet
feeder to obtain accuracy of register at speeds above 41,000 i~pres-
sions per hour, but it was determined, that this would increase the
over-all length of the press by approximately 8 inches, the net
weight by at least 200 pounds, and would increase the cost and
maintenance problems to a degree that would offset any advantage
to be gained. The quality of printing, julged on the basis of sharp-
ness of impression and its trueness to the color being reprodnuced,
was found to be excellent. The proluction rate, influenced. by the
ease of changing plates, time required. to obtain proper lay of print
on the paper, and the percentage of acceptable reproductions, was
highly satisfactory. The calibrated ink fountain functioned well,
providing an even, over-all ink coverage. Since its installation
in June 1949, it has remained in constant operation with excellent
results and maintains uniformity of results by means of the
standardized. setting procedure.

b. Overatig Characteristics. From the viewpoint of
military use the operating characteristics of a press Mist be such
that semi-trained personnel of limited. experience may be utilized.
at times. During the tests, three lithographic pressman-trainees
operated. the press satisfactorily after a short period of instruc-
tion and produced a good quantity of usable printed matter. Dur-
ing the production runs at the Army Map Service, the press was
operated by experienced pressmen. Both experienced. and semi-trained
personnel remarked that the press had over-all simplicity and was
readily accessible for adjustment of control parts.
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c. Ality. No operating defioiencies or
damge to the press vere observed as a result of 350 miles of trans-port over first- and. second-olass roads.

Use of the steel plate in place of the normal frame
appears to present no disadvantage and., in fact, seem to maks a
stronger press than does the standard construction. 7or shipments
which my subject the press to shocks and twisting strains not en-
countered in normal usage, the use of steel plate is considered to
be a distinct advantage.

For field use the unitized construction, in which
the press is built as a single unit supplied with wheels and lift-
ing attachment, saves tim and. labor, since it allows the gress to
be placed quickly into a truck, or other mens of transport with-
out first being disassembled by specialists. Thus, orders to move
the press can be put into effect and loading can be accomplished
in a minimum of time. Presses currently standard not only require
time-consuming disassembly, but are mach m difficult to load
when disassembled.

Also, as a result of the unitized construction, the
weight is reduced from 6600 to 4200 pounds. Despite the elimina-
tion of more than one ton in the total weight, the press is equal
in all respects to the heavier model from which it was patterned.
Elimination of three ink rollers and the large ink drum, normlly
employed. on presses of this type, was accomplished without sacri-
fice of ink distribution, or quality of reproduction obtained. In
addition, the lighter unitized construction results in a saving
in cubage of 75 cubic feet, while the floor space required is re-
duced by approximately 5 square feet.

Tests to determine whether the press could be loadeed
and transported by air were not asde. However, the weight (.200
pounds) and dimensions (73 inches long by 59 inches wide by 60
inches high) are such that it can be carried in Phase II Operations.
(For Type C-U19B Aircraft the maximm limitations of material are:
weight, 20,000 pounds; length, 37 feet 6 inches; width, 8 feet
8 inches; and height, 7 feet 9 inches.)

10. Compliance with Military Characteristics. The engineer-
ing tests have shown that, while there are soin menor deficiencies
in the design of the press tested., it complies with the require-
ments of the approved military characteristics, except as indicated
in Table II. The press was not checked. for compliance with those
additional military characteristics which are now standard for all
types of military equipment. These include resistance to extreme
temperature conditions, radio suppression, and tropicalization.



Table 3l. Conoianoe with *Utfay 0boractisttao

*iltaryC Ohacteritis CMt

IntegSrl Assla of the Press and lhtfre press Is fitted into a Welded U-
feedw an a ligt through rugsd sapie ream ai so.d so that It can be
frame, s~dt momte, and baring WTve as a single unit. Ovsxr*.sf beiht
a low center of gravity. of press Is 60 In., a reduction of 13

in. onaremd to current stsmuard Aav
press of this oa•solty, with a Propor-
timl loweriag of osater of gravity.

Over-all dimensins approcimtely Orer-all anLmaosim are 59 In. wide, by
51 in. wide, 148 in. loing, 58 In. 72 in. lceg, by 6o in. bigh. Pt.. wini
high. easily fit in the stamndrd • p reprolas.

tiLn van, ad meta the r.quirsmsts of
Pbsm nIafrborms operations. Any
furwthe rednotion In also voulA have re-
quired. deve3loent of a realal dif-
ferent d•sign.

Apprauimste weight 3600 lb. Vei;ht is 14200 pound , whicih In 2400
pouda less than tbat of stard. haqy
mdel pres of this capacity. Any
furthe rednoticu In weight voual en-
tail redesign of bmsio ocoments In
lightueight metals with an aacossny-
Ing probable reduction In durability
and capacity.

Shoet size 221- by 29-in, mxlun , Meets requirement.
U- by 17-in. mini-

Printing size 21 5/8 by 28 In. Aoeeda requiremnt. Hum printing
size is 22 1/8 by 28 1/2 in.

Stock range from 9-1b ontonskin to Meets requrem•nt.
6 -ply card stock.

The press shell, be suitable for Meets requrement.
the reproduotion of topographic
and photo maps or similar line
and balftone subjects, in print-
ing in single or multicolor (by
successive printings) in bair-
line register by the offset
lithographic process. The head-
stop saaft and all head tops to
be uMe adjustable as one pece.
An erreggesennt for swinging the
printing plate far register with-
out reawing the plate claWs to
be included.

Variable speed drive from 3000 Meets requirements.
to 5000 sheets per hour.
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This type of equipImnt in use is n &Utv7 operamted In a van or ap-
proved type of shelter in which ambient teierature moAt be within
range of 50 to 125 F. Provisions are being male in plem for
future ro ennt for necessary tropicalization and radlo suppres-
siac of appropriate components of the press.

The approved military characteristics with regrd to over-
all dimnsicnes and weight were originally established. as target
figures, with a view to air transport in 0-47 aircraft. During the
actual developent of the press, it was found impossible to conform
to the dimensions and weights specified without undertaking the de-
sig and development of a radically different press. This would
have nmterially increased the costs and would probably have re-
quired additional experimntal models. Similarly, a further reduc-
tion of weight of the press from 4200 to 3600 pounds would require
the extensive use of lightweight metals and alloys, which would. be
a deviation from standard commercial practices for this type of
equipount, and would have entailed. additional exerimentation.
Also, an additional 600 pounds does not appreciably alter the gross
weight (13 tons) of the motorized press section of the mapping train,
and does not affect its applicability to airborne operations.

IV. CONCLUSION

U1. Conclusion. It is concluded that, with the exceptions noted,
the experimental model lithographic offset press conformn to the ap-
proved military characteristics, and, when modified as indicated in
the report, is suitable for service test.

V. REL A (aTI

12. Recommnendatioc. It is recommended that a lithographic
offset press incorporating the modifications found desirable in the
engineering tests, be procured and service tested.
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a1)T d folowingmiliory cimharaceineic are hftonbe subncprts, in rithe

a) ntgrl esin f res nd eee onw~ a UNlghYt touhrugd r,,e
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so

c NILIMAM CI13&O? TIM?0 -O
(h) fpeed - Wasiabl. speed drive 300 to "00 sheet per ho~w-

d. DISCUSUIOM
(1) Zn rsoerenoe a. (1)v te basic letter indicates tne med for thit pro-

Ject and directs the 2i1zAer Board to prepare MIta7 Char twerittics.
SubsequMt indorsemmta lindloat. oomeSDoe of Eq., LAW AIr Fo*res, Eq.
LAW Gromd Forces ad approal of the project r Sq.; LAM ServioeForcee.

(2) Aewoies interested in this proJect, In addition to the Corps of gines.e
are Arw Air racoes and LAW Orovmd FYaes.

0. PRtOJUT PUS:t
(1) A pilot model press inoorporatLg the desired feattes Is being tfabrioa-

ted ty a press anufactwor under a development contraot.
t2ý The pilot model wll be subjected to eineering toets In the laboratory.

3Upon oa t of engineerlng tests utended servioe tests wil be con-
duoted to determine the suitabilit of the press for airborne operations
and for Military field ue.

(4) Upon oompletion of tests and nceossary modifications, specifications will
be prepared and submitted to the Chie of agineers, together with re-
oomm-eations regarding classification of equipment aotions, basis of
issoe and ewisting production facilities.

- OIýmm M - UNCUS8I
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Procuremont Dosription, Pres,
Idthographli, Airberse Pilot Modael

1. Sheet size 23" x 29" umiuum 11" x iT" -Inium
2. Printing area 21 5/8" x 28" or larger if Iraotioable,

but no wwller.
3. Stock range 9-1b culonskin to 6 -p]y (.024") oard.

. Regster. The press to be designed. for register equal to
present 22" x 29" Big Chief press. The headstop sWaft
and all headstope to be ude adjustable as one piece.
An aa snt fcr swinging the printing plate for
register without reuoving frm plate cluips to be in-
cluded.

5. Color printing an& ink coverage equal to present 22" x
29" Big Chief press.

6. Plate size 27 1(2" x 28 5(8" x .012" approzmitely.
7. Blanket size 274 x 28 3/4i. x 3-ply.
8. Plate cylinder udlercut - .015".
9. Blanket cylinder undercut - .071".

10. Speed - Variable Speed Drive 3,000 to 5,000.
U. Motors. Drive - to be determined but 3 hp or less.

Pump - to be determined but 1 hp or less.
12. Feeod pile capacity. To be determined but apprcximately

21". Corner lift to be included.
13. Delivery pile capacity. To be determdned but approxi-

-mtely 14".
14. Safety features. Press fully guarded with latest safety

features.
15. Press designed so that feeder anw press all one unit with

low center of mavity and will oil or drip pan part of
the permanent base.

16. Oil holes, special adjustments, etc., narked with instruc-
tion or nae plates.

17. Wooden skids. Press to be equipped with permanent wooden
skids treated if necessary to resist insect or fungus
deterioration.

18. Eye bolts for lifting press to be installed.
19. Ink drying. Any auxiliary equipment for ink drying such

as lamps, spray guns, etc., not included.
20. Weight. Press and. skids - approximately 3,600 ib net.
21. Floor area. Approximately 51" wide by 48" long.
22. Height. maximum height approxinately 58".
23. Double action air pump of combination blast and suction

to be included.
24. Rounding of the leading and tail edges of the plate

cylinder to reduce the angle of bend to minimize
damg. to the plates.
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25. Hardened screws and inserts for ths plate cylinders to be
included.

The ngineer Board
Fort Belvoir, Virginia
3 June 1946
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Revision to X US to Anxowmgut Bmeription, Pym
Idthosrapbzco, AIA6wn. PilQt JXDl, dated 3 J=0e 1946v aide by
JXMifloation No. 1 dated 28 Jul.y 1907 to Contaot 19. 1J4-009
eng-405.

Paragraph 21 is deleted and the following new s pagraph
substituted tbsrofcrt

"21. Floor Area. AppMaiutelpj 51" wide by
60" long. Te. base area including skids shall
not exceed " w48yde by8 long."

Revision to T " Pt Deedripticn, Press,
Idthcorap]bc Air a flJot *dol, 3 Jumn 19,6 ude by
JXdifiLcatio N* 2 dated 19 September 1907 to hontraot No. W-U-009
eng-405.

Paragraph 20 is deleted and, the following new paragraph
substituted therefor:

"20. Weight. Press and skids - appmamtelv
4000 lb not."

Revision to -- , "B" Procuremut Description, Press,
Idthographic Airborne Plot odel, dated 3 June 1946, uad by
Modfioatiom No. 3 dated 19 December 1947 to Contract No. W-.-009
eng-4.05.

a. Paragraph 12 is deleted and the following new paragraph
substituted therefr:

"12. Feed. Pilp Capacity. To be deterilinedL but
approxiuateLy 21"."

b. Paragaph 17 Is deleted and. the following new paragaph
substituted tbhrefqr:

"17. Press to be equipped with a metal base vwioh will
serve as a skid with casters and. a screw Jack arrange-

0. Paragraph 21 as obanged by Nodiflcation No, 1, is
deleted and. the following new paragraph is sub-
stituted tberefor:
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"21. Floor Area. Appraoutely 51" vide by 60"
long. Th. base area eball not exceed 48" wide by
W8" long."

Revision to I T 'V &rooweit Description, Press, I•tho-
graphic Airborne Pilot odel ated 3 Jn.= 9356, =do by Modifica-
tion No. 4 dated 31 Xhrch l58 to Contract No. --Z-O09 eg-45.

a. The following Is added to p-ragaph, U

"motrs are to operate on UO-120 volt, 60-cycle,
single phase, alternating current."

b. Paragrph 13 is deleted and the following new Paragraph
substituted therefor:

"13. Delivery pile capacity. Mtnimm height 10 inches."

c. Paragraph 21 as changed by Modification No. 3, is deleted
and the following new pmragaph substituted therefor:

"21. Floor area, approximtely 54" wide by 72" long.
The base area shall not exceed 248" wide by 56" long.
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APPHKI C

I•BMAM imr.lm; FM Sx"= RE ]a•Um=

1 Jobru2ary 19WO

PRM: 0I~PL MY=~; W=( MRIV p 3.1
VOLT, 50-60 CMLI, 1 PHUM, IMBILI,

2 129 I•• S=

1. aeoFz

1.1 This purchase description covers a rotary', lithographic
offset press for the lithographic reproduction of military maps wd
charts.

2. APPIMCABLE ANCA1 AD OEM UC I

2.1 S•eoifications. - The f~l1owing specificatioes, of the
issue in effect on date of inlitation for bids, farm a part of this
purchase description:

MILITARY SMIICAMIOM

JAN-T-70C - Treatment and PaintIn¶ (Far Construction and,
&ignd ering Equipiuntl

K(L.,RZ - (Proposed.) Rollers, Lithographic Offset, Print-
ing.

U. S. ARMX 8I FICA ME

100-2 - Standard Speciflcatipa for Marking Shipmsnts
by Contractors, including Corps of Eineers
Supplement.

(Copies of specifications should. be obtained. fi the Procuring
agency or as directed. by that agency. Both the title and identifying
number or symbol shDuld be stipulated when requesting copies.)

2.2 Other bicatics. - The following publications of the
issue in effect on date of invitation for bids, inless otherwise in-
dicated famr a pLrt of this purchase description:
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MULITURY PEM=43=lON

JAN-.STD - - General Drawing Practice.

(copies of JAN-STD-l my be obtained from the procuring agency
or as directed by that agency. Both the title and idontif•iM
number or symbol should be stipulated vhen requesting opdles.)

AEICAN STANDAR ASSOCIATIO TAIA

Cl-9 116 - National Electrical Code. (INM Pamphlet 70.)

C50-1943 - Rotating Electrical Mhchinery.

(Applications for Copies of American Standards Association
Standards should, be addressed. to the American Standards Association,
29 West 39th Street, New York 18, N. Y.)

NATIONAL BU OF STANDAD PMICAPION

Handbook ý28 - Screw Thread Standards for Federal Services.

(Copies of HandIbook B28 my be obtained. upon application,
accompanied by money order, coupon, or cash, to the Superintendent
of Documents, -oer t Printing 9ffice, Washington 25, D. C.)

3. m

3,1 Description. - This purchase description covers a motor-
driven, single-color, rotary, lithographic offset press suitable for
the reproduction of topographic and. photo mps, or similar line and
halftone subjects, printing in single color or in multicolor (by
successive printings) in hairline register. The reproduction shall
conform in size, register and detail with the form appearing on the
plate without slur or gear streaks. The press shall be convenient
and easy to operate and all controls and working surfaces shall be
readily accessible for operation, servicing, and repairs. The press
shall be designed and constructed as a single unit on a metal base
which also serves as a skid and. to withstand. the strains, shock,
and vibration incurred while in transit and in use in motorized field
units. The skid and/or base shall be equipped with steel casters far
portability and umneuverability. The press shall be provided with
all appurtenances necessary for satisfactory operation even though
not specifically mentioned herein.

3.2 Temperature co tions. - The lithographic press shall be
capable of satisfactory performance in an approved type shelter in
any ambient temperature from plus 50 to plus 1250F. It shall be
capable of safe storage at temperatures from plus 16001. (for
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per'iod~s of at ipast 4 hours dally) to ud~uua 80"F. -(for periods. of
neversl days at a tine-

3.3 , - Jhterial shal be as specified hersin.
ibterial not definitely specified. absl. be of a good comercial
quality entirely suitable for. tbVe urpe. Materia shall be free
from all defects and imperfections that might affect the service-
ability of the finished product.

3.3.1 Corroeion-resistLnA gMerials. - In arder to prevent
deterioration due to corrooion, all bolts, screws, mi=t, and wasars
shall be of a Corrosion-resistant material approved by the bureau or
agency concerned or of a material suitably treated to render them
resistant to corrosion. Silver, corrosion-r•esstiiW steel, copper,
brass, bronze, copper-nickel alloys, and. nickpl-copper alloys are
considered satisfactory corrosion-resisting materials. The follow-
ing treatments when applied in accordance with good commercial
standards are approved ocarrosion-resistant tremtwnts: Sherardizini
Mlvemizing, and electroplated cadmium, cbromium, copper, nickel,
silver, and zinc. Contacts of dissimilar netals shall be avoided as
much as Iacticable in order to limit deterioration frm electrolysin

3.4 StAndard M• cts. - Components of the equipment shall be
essentially the standard product of the manufacturer so that prompt
and continuing service and. delivery of spare parts mzy be assured.
The component parts of the unit need not be the products of the
sae manufacturer.

3.5 %.92xM A is. - The contractor shall furnish the con-
tracting officer a complete set of detailed pencil drawings of the
equipment as furnished to the Government. Unless otherwise speci-
fied., the drawings shall be on paper furnished by the Government.
The delineation shall be in accordance with JAN-STD-I, and. samples
to be furnished (see 6.3) indicating density of lines, arrangement,
and title block fornat.

3.6 Safety rec Ui. - All rotating, reciprocating, or
projecting parts so located as to be hazardous to operating person-
nel shall be fully enclosed or iroperly guarded. All such safety
devices covering delivery and ink distribution system shall be of
transparent acrylate or nwthacrylate plastic.

3.7 Cavacities, an. Qnnsians. - The press shall have the
following capacities and shall conform to the following dimensioas:

Paper stock size, minimum, U1 x 17 inches.
MiMwa 2* x 29 inches.

Paper stock thickness, minimum, 9-1b onionskin
(o.o12 inch)

maximmu, 6-ply card (0.024 inch)
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Tfransfer size (imiiww printing form), 22 1/8 x 29 inches.

Oripper margin, mininiu, 5/16 inch.

Urtpper margin, maxiumu 3/8 inch.

Plate dimesions., 27 x 291 inches.

Blanket dimensiones, 27 x 291 inches.

Undercut of plate cylinder, 0.015 inch.

Undercut of blanket cylinder, 0.071 inch.

Speed., sheets per hour, in hairline 3000 to 5000.
register on 22 x 29 inch, high wet-
strength map paper (basis weight of
24-pounds per ream of 17 x 22 inch)

Feeder, minimum pile, 22 inches.

Delivery, miniimn pile, 11 inches

Drive motor, laxim=m, 2 h.p.

Feeder motor, naxim, 1 h.p.

Floor space, maxinim, 76 x 60 inches.

Base size, maximim, 48 x 60 inches.

Over-all height, mxii-,m, 62 inches.

Net weight, maximiul, 4,5 00 pounds.

3.8 Rejastering mechanism. - The registering mechanism shall
provide for three-point register, tumbler gripper type, with left and
right side guides. Four front guides shall be provided., permanently
mounted on a shaft to be adjustable as a unit and spaced to handle
all sheet size requirements.

3.9 Feeder. - The feeder shall be of the sheet-by-sheet pile
type, air-vacuum operated. The air and vacuum lines shall be equipped
with gages and valves for determining and regulating the air and
vacuum.

3.10 Press cylinders. - Press cylinders shall be prepared from
seasoned or treated castings machined and ground to provide and mnin-
tain uniform cylindrical surfaces without underlying distortions or
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depressions. The amount of undercutting shall be prominentljy stamped
on the gap edge of each cylinder. The cylinders shall also have
facilities to clamp and stretch the plate and blanket taut around. the
cylinders. The plate cylinder shall incorporate provisions to advance
or retard the cylinder (with an indicator to scale the amount of =ove-

ment) , and to shift or swing the plate as my be required to obtain
color register. Guide marks to indicate the gripper printing margin
shall be engraved and extended beyond the sides of the plate on the
plate cylinder to assist in registration. The plate clamping facili-
ties shall allow for swinging the plate for register without remov-
ing clamps from plate. The plate and blanket cylinders shall be
equipped with steel bearers, and all cylinders shall be provided with
steel gears.

3.31 Ink distribution. - Ink distribution shall be even, and
adequate to print, within the mxium speed specified., a solid black
image over nearly the entire printing area without filling in local
halftone areas. The ink distribution system shall consist of 14
rollers as follows:

3 ea - Form synthetic rubber covered - 2 3/16-inch dia.
2 ea - Oscillating, steel - 2 lA-inch dia.
2 ea - Oscillating, steel - 2 1/2-inch dia.
1 ea - Fountain, steel - 2 1/2-inch dia.
1 ea - Rider, steel - 1 5/16-inch dia.
3 ea - Distribution, synthetic - 1 5/8-inch dia.

rubber covered
1 ea - Ductor, synthetic rubber - 1 5/8-inch dia.

covered
1 ea - Distribution, synthetic - 2 3/16-inch dia.

rubber covered.

3.11.1 Synthetic rubber roller covering. - The covering of the
rollers shall conform to the proposed Specification on Rollers,
Lithographic, Offset, Printing, Type I, for Class A and B.

3.l1.2 Ink fountain. - The ink fountain shall be of a cali-
brated type and shall be approved by the contracting officer.

3.12 Wash-up attachment. - Each press shall be equipped with
a complete, wash-up attachment as manufactured by William Gegenheimer,
Brooklyn, N Y. equal to the Pldwin type which will satisfactorily
remove the ink from the rollers (utilizing ink solvents) in cleaning
up the press. The blade shall be of a fibre composition and readily
replaceable.

3.13 Water distribution. - The water distribution system shall
be of a design that will control the quantity and ensure uniform
distribution of water required for lithographic presswork. The
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system selnlI include two form dampening rollers and one ductor roller
covered. with synthetic rubber specified in 3.l.1 and only one mol-
lton sleeve cover. At least 4 vater stop vipers in holders, for
localized reduction of water, shall be provided.

3.14 Sped regltion. - The speed regulation shall be by means
of a variable pitch pulley, sia.lar and equal to model 28-lO0-A73
as mnufactured. by Reeves Pulley Co., Cuombusm, Indiana.

3.15 Electrical egui) nt. - All electrical equipmint shall be
designed and furnished. for ll0-volt, 50-60 cycle, single-phase opera-
tion. Operating performnce shall be based on 60-cycle current, but
equipmetit shall also function satisfactorily on 50-cycle supply. All
required electrical switches and. accessories shall be furnshed.,
fully wired to a terminal box, with suitable wire for interconnections
where necessary. The terminal box shall be equipped with a 60-anpere
two-pole receptacle similar and equal to Russell & Stoll No. 3122,
and shall be providsed with a corresponding plug so that installation
can be accomplished with materials supplied., and operation effected
by connecting to the power line. All electrical equiptmnt and. vir-
ing shall conform to Standard Cl-1946. Controls shall be standard
start-stop push buttons. Forward. inching shall be by push button,
clutch, or hand., and reverse inching by hand.

3.16 BeariRs and kUsins. - Where practicable, all shafts
shall be mounted on bronze bushings or anti-friction bearings.

3.17 Iubrication. - All moving parts shall be provided with
suitable means of lubrication.

3.17.1 Lubricants. - The press shall be designed to operate
efficiently and satisfactorily when lubricated with standard
comnercially-available lubricants.

3.17.2 Grease fittings. - Grease fittings shall be located in
accessible, protected positions. A bright red circle shall be
painted around. each lubricating point.

3.18 Ifting attah2mewt. - The dquipuent shall be provided
idAth suitable lifting attachments to enable the equipment to be
lifted in its normal position. Where practicable, one attachment
of sufficient capacity to carry the total weight shall be used.
Where more than one attachment is required., each attachment, if
practicable, shall be of sufficient capacity to carry the total
weight. The eye of each lifting attachmnt shall be not less
than 3 inches in diameter. The lifting attachments shall be
capable of withstanding any handling conditions which might be
encountered., such as rapid lowering and. violent braking of load.
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3.19 &MWU=6!A idt MAo - CCuPcmnts of the OquiO-
Mut shall bear the wtauctww1 'a ar trad. -ark on a
plate securely affixed in a conspicuous plaue. In lieu of the ame
plate, the wanufatamar's tare or trade-emrk my be cast intersal
with, staxped#, or otherwise permanntl1y marked upon the c nts
of the equipment.

3.20 InkWJlgM pJats,. - hach unit of Oquilmint shall bo
equipped with instruction lats, suitably lpoato, describing any
special or imortant aooed to be foll•& in operating and
servicing the equipmnt. Plates shall be of copper-basa allov.

3.21 Treatmnt and nainting. - All parts of the equiptont
normally painted in good. oinecial practice shall be treated andL
painted in accordance with the applicable requirements of Specifica-
tion JAN-T-704, type I., except that electrical equipment shall be
painted in accordance with the standard practice of the manufacturer.

3.22 Technical ublicatiM1s to aoccMny' eau nt. - Such
"technical publications as are specified shall be furnished.
(See 6.2.)

3.23 Sm Mar s a. uitenaneo tools. - Such spare parts
and. maintenance tools as are specified. shall be furnished.
(See 6.2.)

3.24 Too bo - -The equipment shall be provided with a tool
b=X m•de of metal not less than 0. 074.7 inch in ncxinal thickness,
or of wood. construction as approved by the contracting officer.
The tool box sWall have a hinged, lid. and. a truck drawbolt of a
type that will keep the lid. closed when subjected to vibration
or rough travel.

3.25 MO. - Wrkmnsbip shall be of the highest grade
throughout and in accordance with good commercial practice for this
type of equipnont.

3.25.1 Metal faYriction. -Metal used in the fabrication of
the equipment sohal be free f=z kin and sharp bends. The
straightening of material shall be dme by methods that will not
cause injury to the metal. Shearing and chipping shall be uIoe
neatly and accurately. Corners shall be square and true. Flaw
cuttingp using a tip suitable for the thickness of metal, may be
employed Instead of shearing or sawing. Burned surfaces of flame-
cut material shall be gpouzd or mchined sufficiently to remove
ash and cooling checks. AU bends of a najor chobacter shall be
made with metal dies or fitures in crder to insure uniformity of
size and shape. Precautions shall be taken to avoid overheating,
and heated metal shall be alicwed to cool slowly.
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3.25.2 Bolte. conetions. - Bolt holes shall be accurately
punched or drilled and shall have the burrs removed. *ashers or
lock washers shall be provided in accordance with good. cowercial
practice, and all bolts, nuts, end screws shall be tight.

3.25.3 Riveted. connection. - Rivet holes shall be accurately
punched. or drilled and shall have the burrs removed. Rivet heads,
when not countersunk or flattened, shall be of approved shape and
of uniform size for the sam diameter of rivet. Rivet heads shall
be itill, neatly m=de, concentric with the rivet holes, and in full
contact with the surface of the member.

3.25.4 Machine work. - Tolerances and gages for metal fits
shall conform to the limitations specified herein, and otherwise
to the standards of good c onmrcial practice. Finished contact
and bearing surfaces shall be true and exact.

4 ., SAMPLING, A.0PETION, AND TT PROC___

4.1 Tts. - The equipmnut and the preparation for delivery
thereof shall be given such tests as my be necessary to deterzine
conformance with the requirements of this purchase description.

5. F ARATION FMR fKVY

5.1 Packing. - Packing for shipment shall be in accordance
with instructions issued by the procuring agency.

5.2 Jhrkin. - Wrklng for shipment shall conform to Speci-
fication 100-2, and the Corps of Engineers Supplement thereto, ex-
cept as my be mcdified by the procuring agency.

6. NOTES

6.1 Use. - The rotary Lithographic offset press is intended.
for use in military operations as a light-weight, compact, litho-
graphic offset press easily transported by air or motorized. mpping
vans to any location as an assembled unit.

6.2 Ordering data. - Purchasers should include in the invita-

tion for bids and. contract or order the following informtion:

(a) Title, number, and date of purchase description.

(b) Technical publications required. (See 3.22.)

(a) Applicable list of spare parts an& mintenance
tools. (See 3.23.)

(W) Instructions regeding preparation for delivery.
(See 3.1.)
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6.3 When record drawings are required., the contracting officer
should furnish the contractor with suitable drawing paper and sample
drawings. (See 3.5.)

6.4 The invitation for bids should contain the following clause:
"Azcepticcs. - The bidder shall furnish a statement giving a

co•plete description of all points wherein the equipsnt he proposes
to furnish does not conqly with the purchase description, as well
as any exceptions he my take to the purchase description. Failure
to furnish such a statement will be interpreted to mean that the
bidder agrees to meet all requirements of the purchase description."

6.5 Invitations for bids and contracts or orders should con-
tain the following guaranty clause, except in those instances where
it is determined that the inclusion of the guaranty clause would not
be to the best interests of the Government:

"Equipment furnished under this purchase description shall be
guaranteed for a period of one year after delivery against defective
materials, design, and workmnship. In the event of failure of any
part or parts during this period, owing to these causes, the affected
part or parts shall be replaced. promptly upon notice by the Govern-
ment with new parts delivered f.o.b. the site of the equipment. All
replacements shall be furnished without extra cost to the Government.
Statements confirming this guaranty shall be made a part of the bid
submitted."

6.6 This purchase description is an ad interim description
intended for procurement of an experimental item of equipment. It
does not necessarily include requirements recomended by the
REgineer Research and Development Laboratories or the Corps of
Egineers for quantity procurement of this item for general use
or issue.

Notice: - The Government drawings, specifications, or other
data -re used for any purpose other than in connection with a
definitely related Government procurement operation, the United
States Governmea thereby incurs no responsibility nor any obliga-
tion whatsoever; and the fact that the Government may have
formulated, furnished., or in any way supplied the said drawings,
specifications, or other data, is not to be regarded by implica-
tion or otherwise as in any manner licensing the holder or any
other person or corporation, or conveying any rights or permission
to manufacture, use, or sell any patented invention that my in
any way be related thereto.


