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SNOW-REMOVAL OPERATIONS, WINTER 1953-54 

15 October 1954 

B. P. Haskell, LT, CEC, USNR 
W. H. Brookshire, BULC, USNR 

SUMMARY 

The objective of the task reported herein was to evaluate, 

under operational conditions, certain units comprising a revised 

functional advance-base snow rerr:oval component. Additional 
phases of the work included (1) determination of the adequacy of 

snow removal techniques outlined in an existing NavDocks manual, 

and (2) tests of a torque converter carrier and ''roll-over"-type 

blade plow. 

The work was conducted at the Brunswick Naval Air Station 

and tests were made on reversible-type blade plows, rotary snow 
plows, torque converter units, one-way blade-type plows with 
wings, sand spreaders, and a payloader. 

Under the existing weather and traffic conditions, the group 
of equipment tested was considered adequate for the area. The 
number of units required for an average installation, using the 
Bruns wick operation as a guide , was dete rmined. Certain minor 
revis ions wer e recommended for the Snow Removal Manual, equip­
ment performance was discussed, and suggestions were made with 
reference to future tests to be conducted during the winter 1954-55. 
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INTRODUCTION 

'This report evaluates the adequacy of a revised Functional 

Advance-Base Snow Removal Component under operating conditions, 

and determines the utility of techniques set forth in a Snow Remov­

al Manual, technical publication NavDocks TP-PW-29, dated 

October 1953. As a secondary objective, tests with two recent 

innovations, namdy"' torque converter carrier and a "roll-over"­

type blade plow were conducted and are reported on. 

The authority for this investigation is contained in a letter 

from BU.OOCKS* directing that this investigation be conducted 

under Evaluation SH-11 funds. After initiation of the test operation, 

the Bureau of Yards and Docks was assigned the task of preparing 

a snow-removal training film. Motion-picture coverage for this 

film was effected by the snow removal team in conjunction with the 

tests. 'This film is being prepared by the Navy Photographic Center 

at Washington, D. C. 

During the winters 1951-52 and 1952-53, the U.S. Naval 

Civil Engineering Research and Evaluation Laboratory established 

the Sierra Test Site at June Lake, California. A major function of 

this cold-weather test site was to test and evaluate various types 

of commercial snow removal units and concurrently to investigate 

the techniques for snow removal in effect at various air installa­

tions. Augmenting this teat facility with reference to snow removal 

equipment, a team of observers (four to five Chief Petty Officers 

during the two winters) was sent to the various air installations 

*Bureau of Yards and Docks (F. F. Kravath) ltr P-311 G/mj 

NP /Pt Hueneme/NB of 22 October 1953 to Officer in Charge, U. s. 
Naval Civil Engineering Rese3,rch and Evaluation Laboratory. 
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within the snowfall area to observe and report on all types of snow 

removal equipment being used. Based on the results of these 

investigations, the aforementioned manual 11Snow Removal" was 

published. Also published was a final NAVCERELAB Technical 

Memorandum M-04 7, dated 25 August 1953, which further crystal­

lized the results of these investigations 2.nd set forth recommended 

revisions to an existing Advance Base Functional Snow Removal 

Component. The Brunswick snow-removal operations were under-

taken to culminat.e these previous investigations. 

An enlisted personnel group, consisting mainly of 25 con­

struction drivers and mechanics, was extracted from MCB No. 1 

upon its return from an overseas operation which was designated 

operation "George. 11 This group was led by W. H. Brookshire, 

BULC, USNR. Five additional enlisted men, who had had previous 

experience in operating snow removal equipment at the USN Sierra 

Test Site, were detached on TAD from the U.S. Naval Construction 

Battalion Center, Port Hueneme, to orient the driver group in the · 

complexities of snow-removal-equipment operation in the early 

stages of the operations. The technical and over-all field super­

vision of the operation was provided by B. Paul Haskell, LT, CEC, 

USNR, who was assigned on a TAD basis from NAVCERELAB. 

The Brunswick Naval Air Station provided shop facilities quarters 

and messing facilities as well as photographic support to the opera-

tion. 

INVESTIGATIONS 

Description of Equipment 

MODEL AU AIRPORT SNOW REMOVAL UNIT. This unit 

consists of a 5-ton FWD chassis equipped with a two-way fully 

reversible Wausau plow with an involute spiral moldboard. The 

unit weighs approximately 9, 000 lb, has a 150~in. wheelbase, is 

powered by a Waukesha Model 140 GZ 6-cyl, 4- cycle engine develop­

ing 1 8 p at 2600 rpm. and has a single-reduction full floating 

bevel-gear-type axle effecting 5 speeds forward and 1 m reverse. 

The maximum governed speed is 42 mph. Four of these units were 

includ d in the assemblage of equipment (see Figur s 1 and 2). 

, 



SICARD ROTARY SNOW PLOW. This unit consists of a 

, icard Model BLS-10 rotary snow plow, powered by a Hali Scott, 

lode! 1091G, 6-cy gasoline auxiliary engine mounted on an 

shkosh, Model 700-15R, 4-wheel drive, 4-wheel steer chassis; 

w red by a Hercules, Model RxLDH, 6-cyl gasoline engine 

ev loping 190 hp at 2600 rpm. The BLS-10 Sicard rotary plow 

is o the 2-auger-type, has an over-all cutting width of 8- 1/2 ft, 

nd was equipped with a Sicard vertical conveyor or auxiliary rake 

ttachment for use in snow depths of from 4 to 8 ft. Four of these 

unite• were included in the assemblage of equipment (see Figures 3 

and 4). 

HA RRIS ''POWER HORSE" TRACTOR. The Harris 11 Power 

-Iors " tractor is a r:.ibber-tired unit combining planetary steering 

.rj nciples and a geared 4-speed-forward and reverse speed trans­

mission; powered by a Chrysler Industrial 8-A 6-cyl, 4-cycle 

,·a olin8 engine . In operation, the unit weighs 5200 lb with 13x24 

6-ply tires, less attachments; shipping weight complete is approx­

im· te ly 8000 lb. This unit was equipped with a hydraulic-controlled 

Jarp reversible dozer-type reversible plow (see Figure 5). 

FRINK '1ROLL-OVER 11 BLADE PLOW. The Frink "Roll-Over" 

plow is the latest commercial innovation in a reversible snow plow. 

This plow ostensibly combines the usefulness of the reversible 

iade plow with the taper characteristics of the one-way plow by 

ve rsing through a rolling-over action. This complete unit as 

urnished on loan by the FriI •~ snow plow manufact'i1 rer, consisted 

fan RO 11 r oll·-0ver" plow mo\..ffited on an Oshkosh 712 carrier. 

Th plow had · ~0-ft-long cutting edge, ranging in height from 1 ft 

6 in. a t t e front of the moldboard to 5 :t 4 in. at the rear of the 

n ldboar ( and weip-hed 2650 b. T..1e reversing mechanism is con­

t ol ed fro m the cab and ·s actL.~. te by two 3-1/2-in. double acting 

r2.ms in con!UI c t:" o . with planet. r y gearing (see Figure 6). 

3 0JS ON ~- WA Y BLADE- '!' PE PLOW. This unit, a Ross 

1odel R-24 one-way rigid-type plow, was 15 ft long (over-all) with 

.i 11 f '- - in. cu. thg e 'ge 40 in. high irr the rear, weighed approx-

1milte ly 2100 b, n , was e uipped w·th a Ross heavy-duty hydraulic 

T it h. 

mis _r a_ .em: "a l' 

t c.d o:i an Oshkosh W220 . carrier in 

s h av -duty wing weighing approx­

w , r ~ eq11ipp d with dump b di e fo r 

: ( e igur s 7 nd ). 

1 
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WOOLERY WEED BURNER. The Woolery weed r n r 
consisted of 3 burners, each with a separate nozzle ; ea h urne r 
had a capacity of 30 gph. The accompanying blower was powe r ed 

by an 18-hp air-cooled engine. The unit is mounted on a 2-wheel 
trailer-type chassis suitable for towing by jeep or ubber- ti r ed 
tractor . Net weight of the unit is 160) lb; it is 5 in. long nd 
60 in. wide (see Figure 9). 

WALTERS V-PLOW. This unit consisted of a W lters l\i1 ,del 
AWUS truck chassis equipped with a Frink V-plow and wing. 

The truck unit weighed approximate ly 20 , 000 lb, had an over­
all length of 270 in. , an over-all width of 96 in. , a t ta.I he ight of 
110 in., and was powered by a heavy-duty 6-cyl 250-hp a t 1800 rpm 
Waukesha gasoline engine. The transmission was of a patented 
tractor, 6-speed-forward, 2-speed-reve rse-type and had a patented 
double~reduction-type drive. The V-plow mounted thereon had an 
over-all cutting edge width of 12-1/2 ft, a height ranging from 5 ft 
at the nose to 8-1/2 ft a t the rear, weighed 3000 lb, and was 
equipped with renewable cutting edges and shoes. The attached 
wing was 14 ft long, 4 ft high, weighed approximately 1000 lb, and 
was likewise equipped with renewable cutting edges and shoes (see 
Figures 10 and 11). 

WALTERS MOD.EL ASUL TRUC~• WITH ONE- WAY AND 
RIGHT- AND LEFT-HAND WINGS. This unit, a newly de veloped 
"torque converter, 11 was 300 in. long, 96 in. wid , 120 in. high , 
weighed approximately 22, 000 lb, and was po er ed by a 300-hp 
gasoline engine. The unit was equipped with a tractor- type trans­
mission having 3 forward speeds and 1 in r everse , and a Schneider 
17- in. -diam torque converter drive. Mounted on this unit wer e a 
conventional one-way blade plow and right- and left-hand wings 
(see Figures 12 and 13). 

HOUGH PA YLOADER. This unit, the HM model , was 18 ft 
10 in. long, 8 ft wide, 8 ft 6 in. hi.gh, weighed approximately 1700 lb, 
was equipped with a 1-1/2-yd snow bucket , and was powered by a 
gasoline engine (see Figure 14). 

** Furnished on loan by the Walters Truck Co pany. 

1 



FLINK-TYPE SAND SPTIEADER. This unit is a rota ry-type 

s preader . It is mounted on the rear of a dump truck in such a way 

that the weight of the sander unit on the rubber wheels combined 

with the forward motion of the truck provides the traction for the 

wheels to turn and consequently to rotate the sand spreader mt ch­

anis ms. Sand is supplied from the dump truck body which is 

tilted, the degree of tilt contr olling the amount of sand entering 

the hopper of the spreader (see Figure 15). A highway-type unit 

-.vas owned by the Brunswick Naval Air Station and by virtue of its 

successful employment by the station was considered on a compara­

tive basis with the Flink-type sander as furnished. 

Test Site iiild Memorandum of Procedure 

The operations were conducted during the period 5 January 

1954 to 11 March 1954 at the Brunswick Naval Air Station, which 

i.;; located approximately 120 miles north of Boston, Massachusetts. 

Its accessibility ~y rail and air, available auxiliary airstrip, 

supporting facilities as well as its history for consistent snowfall 

was the basis for its selection. Two 8000-ft runways and one 

1600-ft runway as well as numerous taxiways, parking areas, and 

access roads afforded excellent test facilities. The Memorandum 

of Procedure outlining a description of the tests is included as 

Appendix A. 

Test Conditions 

This investigation was conducted in temperatures ranging 

from -20 F to +40 F with periodic single snowfalls of a maximum 

depth of 8 in. and a cumulative total of approximately 60 in. During 

snowfall periods operations were underway on a 2- shi ft, 24-hr 

basis. 

Tes t Procedure and Ins t rumentation 

The tests consis ted of cleaning at a i s t' m s th thre 

runway areas, taxiways, crossovers, parking areas, and access 

r oads. To accomplish this it was necessary to windrow the snow 

with blade-type plows , cast asid the windrowed snow with rotary-

7 
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type plows, load certain portions of the snow into trucks with i ther 

the rotary units or the payloader, and i.n certain instances to apply 

flame to any resultant icy surfaces. Dita cone rning snow types, 

weight, amount moved, etc. , coincident with fuel, horsepower, 

and unit considerations as well as weather conditions v1 r r ecorded. 

The latest approved Mil Spec lubricants were used on all equipment 

throughout the tests. 

Instruments used in re cording such data consisted merely 

of a sampling can of known volume for determination of snow 

densities , tapes for recording distances, and stop watches for 

timing of var1ous phases of the operation. 

T ST RESULTS 

Individual Units 

REVERSIBLE-TYPE BLADE PLOWS. The five reversible 

units included in the assemblage of equipment were four FWD AU­

type units and one Frink "Roll-Ovu"-type. 

The four FWD AU units were utilized during the operation 

for a total of approximately 2000 miles with (as reflected in 

"Description of Repai ·s , 11 Table 1) a minimum of repairs. Average 

unit fuel consumption was 12 gph. 

In snow depths up to 6 in. of new fallen sno, o •• th r nway, 

and while averaging about 28 mph, the units were able to tak a 

9-ft cut and to clean the full width of the cut except for the usual 

1/4- to 3/8-in. depth that remains. The high moldboard character­

i tics of this unit distributed the snow evenly over the unplowed 

surface, that is, they did not build up a windrow on the high-speed 

phase of the operation. The visibility when plowilig in a light, new 

fallen snow was poor oocause the contour of the plow was r espon­

sible for a "whirlpool'' effect t th upper edg s of the moldboard. 

This was especially objectionable when the s now was being cast to 

the right. 



The operators of the units were complimentary wi th r efer­

ence to the ease-of-handling features of the units. In circumstances 

where rain had fallen on the snow and increased its weight to as 

much as 30 lb per cu ft, it was necessary to shorten the width of 

the cut to maintain a desirable speed. In this type plowing the 

building up of a windrow was effected, and in this particular situa­

tion the high moldboard characteristics of the plow were a definite 

asset. The more conventional one-way units in conjunction wi th 

the Frink "Roll-Over'' plow could not handle this higher windrow. 

The single-reduction transmission of the FWD carrier offered no 

disadvantages for any type operation experienced, its gear range 

being considered adequ:ite for this type unit. 

The Frink "Roll-Over" unit mounted on the lightweight 

Oshkosh carrier was used continuously throughout the operation 

and proved to be the most versatile of the plow units. The roll­

over reversing feature which combines the taper characteristics 

of the one-way blade and complete reversibility, was used for all 

types of blade work including the high-speed runway removal, 

parking area clearance, and road work. As noted in Figure 16, 

the unit gave excellent performance. In snow depths up to 6 in. of 

new fallen snow, and while averaging about 28 mph, the unit was 

able to take an 8-ft cut and to clean the full width of the cut except 

for the usual 1/4 to 3/8 in. that remains. In low-speed plowing in 

parking areas, etc. , the ability of the unit to windrow the snow 

neatly, was outstanding. The only limiting features appeared to be 

its inability to bulldoze the snow, and its lower moldboard character­

istic as compared with the FWD unit. Average fuel consumption 

of the unit was 12 gph. 

ROTARY SNOW PLffj'. The performance of the Sicard rotary 

snow plows, of which there were four that were mounted on Oshkosh 

700-15-R carriers, was excellent throughout the opera ti n. This 

truck-plow combination has shown its superiority in previous 

tests. Its ability to cast aside effectively or load windrowed snow 

of various densities is considered unsurpassable by any other 

presently available combination. Repairs with the except' on f 

generator and voltage-regulator difficulties, which w re caufJed by 

faulty connection of the terminals prior to delivery, wer e negligibl . 

This ''reverse polarization" of the circuits was such that there was 

no reflection on the merits of the units. These four units ere 

7 
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operated approximately 500 hr for a total distance of about 900 

miles. Average fuel consumption was 25 gph. 

WALTERS ASUL TORQUE CONVERTER UNIT. This unit, 

equipped with a conventional one-way plow and right- and left­

hand wings performed creditably with but one exception. This 

exception was the difficulty experienced with the initial starting of 

the unit during periods of extreme temperatures. The more con­

ventional drive units could be start.eel and plowing ope rations 

initiated, whereas with this type of torque converter unit it was 

necessary to idle the engine for lengthy periods to allow the fluid 

system to heat sufficiently for forward movement. It was not 

ascertained whether this can be expected of all torque converter 

units. It is significa.nt to note that the manufacturer's represent­

ative was present and was not able to correct this deficiency. 

In comparing the unit, in actual snow operations, with both 

the Oshkosh 712 and W2201 carriers as well as the FWD AU unit 

no advantages could be visualized for this larger-type carrier. 

The units with approximately 180-hp engines and equipped with 

similar plows, did, in most circumstances, outperform this 

larger unit. While plowing on the main runway, the Walters unit 

was able to m3.intain speed with the Oshkosh W;?.201 equipped with 

one-way and wing, but was not able to maintain the forward speed 

of the FWD AU-type unit or with the Oshkosh 712 equipped with the 

Frink ''Roll-Over" plow. For operations in smaller areas, the 

larger size of the unit represented a distinct handicap to the operator. 

Average fuel consumption of the \Vq.lters unit was U gph. 

ROSS ONE-WAY BLADE-TYPE PLOW WI TH HEAVY-DUTY 

WINGS. This plow combination, mounted on an Oshkosh W220 l 

chassis, likewise gave excellent s rvice during approxima tely 

1600 miles of operation. This truck unit was noticeably harder to 

start in extreme temperatures than the Oshkosh N-700-151 unit. 

This diffict!lty is attributed to the U-volt ignition syste_m a~ compared 

wi th the 24-volt system. Those units equipped with a 24-volt sys tem 

were much easier to start. The one-way and wing-type blade units 

µedt 1· 1 d ell; the n d fici ncy observed wa the hitch for the 

one-way unit. The fragile nature of this hitch was evident; any 

jarring xperienced while in a r aised position tended to bend the 

upport. Thi w corr cte •i th th help of the os f· c ory 

rep e ntativ . Aver 0 e fu 1 c n umption of th uni was U ph. 



The Frink V-plow with wings mounted on the Walters AWUS, 

was used in a limited way as existing snow conditions did not 

warrant extensive use of a V-type plow. For its limited service, 

the unit performed well and no difficulties were experienced. 

Extensive repairs necessitated by freezing of the engine en route 

to Brunswick were necessary concurrently with a clutch replace­

ment prior to the initiation of the operations; ho \vever, these 

repairs did not reflect unfavorably on the merits of the unit. The 

average fuel consumption of the unit was 17 gph. 

The larger-type carrier (250 hp) is considered necessary 

for the successful utilization of the V-plow. 

SAND SPREADERS. The two Flink sand spreaders as 

furnished on the operation, were used in a limited manner. As 

will be noted in Figure 15, the spreaders were installed on an 

Oshkosh carrier equipped with temporary chutes in the dump body, 

to facilitate discharge. The highway-type sand spreader (Figures 

17 anrl 18), which was owned by the station and loaned for the test 

operations proved itself appreciably superior. When the spreader 

was being loaded, it was found that one man could operate the truck­

sander combination with little difficulty. For the Flink-type, 

however, it was necessary to install the chutes and then to proceed 

with two men assisting the driver of the unit to feed the sander. 

Difficulties experienced included a loss of traction by the wheels 

of the spreader and subsequent loss of action by the spreader 

mechanism. Considering all factors, as compared with the high­

way-type spreader, th3 Flink-type represents a complicaterl and 

inefficient mode of sand spreading. 

HOUGH PA YLOADER. Little data can be added to results 

previously obtained with this unit. It Has used throughout the 

operation for such assignments as loading the sander trucks, 

cleaning small areas inaccessible by other means, and various 

and sundry snow loading details where the use of rotaries was not 

practicable. The unit being versatile, rugged, and easy for rela­

tively inexperienced personnel to operate, is considered an indis­

pensable item for any assemblage of snow removal equipment. 

9 



Group Evaluations 

The teams of equipment consisting of four truck-mounted 

reversible units, two truck-mounted one-way units equipped with 

wings, four truck-mounted Sicard rotary snow plows, one Hough 

payloader, one Harris tractor, two Woolery weed burners, cind 

miscellaneous brooms and sanders were used during various 

stages of the operation for the complete clearance of runways, 

taxiways, and associated areas. Under the prevailing weather 

and traffic conditions, this group of equipment was considered 

more than adequate for the Brunswick Air Station areas. All of the 

units originally furnished, with the exception of the sanding units, 

were considered adequate insofar as size and type were concerned. 

The reversible-type blade plow, by virtue of its obvious versatil­

ity, is considered indispensable to any successful assemblage of 

air installation snow-removal equipment. Of the two types of 

reversible plows representing distinctly different commercial 

innovations, each has distinct advantages and are discussed briefly 

in "Reversible-Type Blade Plows, 11 under ''Test Results." How­

ever, either type reversible unit cannot be replaced successfully 

by the more conventional one-way unit. This contention is believed 

to be substantiated both by a theoretical observation of the obvious 

advantages of a reversible-type w1it for the runways, taxi ways, 

and miscellaneous parking areas over the one-way plow because 

of the ''deadheading" that is always necessary in at least a portion 

of every clearance operation when the one-way plows are used, 

and by the results of the Brunswick operation. 

The two-flight auger-type rotary snow plow of which four 

were utilized on this operation, again supported the evidence of 

previous NA VC ER ELAB reports that this type represents the best 

of the commercial field. Evidence showed that they required a 

minimum amount of repairs and successfully removed or loaded 

all windrowed and otherwise deposited snow. As to the number nf 

units required for an average installation, certain assumptions 

must be made using the Brunswick operation as a guide. These 

assumptions will be made and further discussed under '' Discussion. " 

The two one-way units with wings as furnished gave exe;ell t 

performance. However, for an air installation, when time is of 

paramount importance, the one-way unit has certain inherent dis­

advantages when compared with the r eversible units . Vh n the 



one-way unit is considered in conjunction with the FWD AU revers­

ible, the ratio of four reversible units to two one-way units with 

wings, is good. With the FWD AU-type of reversible unit the 

inherent characteristics of the design preclude the incorporation 

of wings so that the retention of the one-way units with wings is 

necessary. However, the incorporation of wings on the "roll-over"­

type unit is entirely feasible and according to the manufacturer, 

presents no problem. If this type reversible is adopted, then the 

conventional one-ways could be eliminated from any component as 

this type reversible unit can do everything the one-way can and has 

added versatility. 

Table 2 represents an over-all picture of the team results 

of the operation. It must be understood that the capacities given 

for the equipment are what can be expected of the various types of 

equipment under actual on-the-job conditions. 

Techniques 

A review of the Snow Removal Technical Publication NA V­

OOCKS TP-P w'-29, dated 1 October 1953, in the light of additional 

data offered by the Brunswick operation, indicates that the manual 

is essentially sound but requires minor revisions. Such necessary 

revisions include deletions and substitutions of certain photographs 

which tend to give the wrong impression of the types of equipment 

that will be available in the field, and the provision of more explan­

atory addendum to the various capacities set forth therein. Certain 

recommended revisions will be initiated in a subsequent letter. 

DISCUSSION 

General 

To ascertain the correct number of units to be included in 

any component, the requirements must be established. In the case 

of snow removal equipment, the first question with reference to 

requirements s ow much ::,nowfall will there b ?" Another 

question following in natural sequence is "Will the snowfall be 

constant, or will it be sporadic?" Because any selected component 

11 
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must be adequate for all conditions within a snowfall area, it is 

essential that prior to determining the number of items required, 

certain assumptions must be made. In tentatively designing the 

snow removal component, assumptions we re made as to size of 

runway, frequency of lar.dings, take-offs, etc. However I the 

operational evaluations of this group of equipment offer additional 

information for refinements. With reference to the incorporation 

of these refinements, the following specific assumptions are made 

for a cold-weather component: 

1. The airstrip considered for the single component will be 

8000 a long, 200 ft wide, and will have the number of taxiways and 

parking areas consistent with this ize runway. 

2. Snowfall will be continuous. 

3. Climate will be sub-zero. 

4. The interval of landing and/ or take-offs will be interrupted 

by actual runway snow removal. 
5. In general, the most extreme conditions will exist. 

Functional components P20A and P20B (Appendixes Band C), 

are set up as separate allowance lists. The thoughts on this 

differentiation are understood to have been essentially for an 

anticipated snowfall variation. In the interest of simplicity, it is 

believed advisable to consolidate these allowance lists into one 

component suitable for both arctic dnd northern snowfall areas, 

with variations for larger size installations and extreme conditions 

provided forough the supplying of additional components. In the 

review of existing P20A and P20B components, it is difficult to 

understand the reason for including four tractors, two graders, 

and two scrapers in the arctic component; and one crawler tractor, 

one scraper, and two graders in the northern component. The 

P20A and P20B components are visualized as auxiliary components 

to basic components and the inclusion of such items as crawler­

type tractors, graders, and scrapers, are basic units of the initial 

component. Moreover, with the exception of the grader, which is 

useful for cleaning around landing lights, the only use anticipated 

for crawler-type tractors and scrapers would be as an emergency 

measure when suitable snow removal equipment was not available. 

The e irnin tion f such items is believ d dv· ~hle at this time. 



Operational Characte1·istics 

The team of equipment, as furnished where considered as a 

group, was relatively easy to operate. The group of enlisted men 

denoted as detachment "George,'' had previously never operated 

snow removal equipment, and the five men furnished from NA V­

CERELAB had only limited experience. After a fow basic instruc­

tions, the men were able to operate the equipment satisfactorily 

and after several duty ope rat .ons they were considered reasonably 

proficient. The blade-type plows including the one-ways with 

wings, and the high-speed reversibles were the easiest to operate 

and in several circumstances men with no prior instructions or 

experience were able to do a creditable job under actual duty 

conditions. The rotary type units, by virtue of their comparative 

complexities, were more difficult to operate and required more 

extensive instructions. Auxiliary units such as the payloader, 

Harris tractor, and flame throwers, required no particular train­

ing for qualified drivers. 

Mechanical Adequacy 

As evidenced by the tabulation of repairs in Table 1, the 

necessary repaira were not considered extensive, especially when 

many of the repairs listed therein can, by their nature, be dis­

counted. Examples of these are the major engine repairs on the 

Walters A WUS, which were necessitated by "freezing up" en route 

to the operation; and the generator voltage-regulator repairs on 

the Oshkosh-Sicard unit, which have been previously discussed. 

With the exception of the Flink-type sand spreaders, all of the 

units were considered m';chanically adequate. 

Functional Components 

With consideration to the aforementioned assumptions, the 

following major ite~s of equipment are believed to be necessary 

for a snow removal component: 

4 - High-speed truck-mounted reversible blade plows. 

*2 - Truck-mounted one-way blade plows equipped with right­

hand wings. 

, 
13 
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(*Note: One of these units to be equipped with a highway­

type sander body augmenting the dump body as furnished with other 

truck uni ts. ) 

4 - Truck-mounted auger-type rotary plows. 
1 - Truck-mounted V-plow. 
1 - Hough Payloader equipped with bucket. 
1 - Harris-type tractor with dozer hlade. 
1 - Woolery weed-burner-type flame thrower. 

or: 

2 - High-speed tr-Jck-mounted reversibles similar to the 

FWD AU unit. 
*4 - Truck-mounted "roll-over"-type reversibles (2 of 

which to be equipped with wings). 

(*No te: One of these units to be equipped with a highway­

type sander body as an auxiliary item to the dump body as 
furnished with the other truck units.) 

4 - Truck-mounted auger-type rotary plows. 
1 - Truck-mounted V-plow. 
1 - Hough Pay loader equipped with bucket. 
1 - Harris-type tractor with dozer-.type blade. 
1 - Woolery weed burner. 

Either of the foregoing basic snow removal lists is considered 

adequate. 

Techniques 

As discussed in "Test Results," the techniques as set forth 
in TP-PW-29, are sound and do not require changes. This does 
not mean that minor variations will not be dictated by conditions 
peculia1· to any one operation. 



Additional Work 

With the incorporation of recommended changes to the exist­
ing component, the need for reflecting these changes in the Snow 
Removal Manual will exist. Also, an evaluation of the Frink 1'Holl­
Over'' plow, ir. conjunction with a wing plow, is considered advis­
able. Other than that, it is thought that the snow removaJ allowance 
list can be stabilized pending further innovations that may occur. 

CONCLUSIONS 

It is concluded that: 

1. Existing functional components P20A and P20B are inad­
equate. 

2. Assemblage of equipment as originally assigned to the 
Brunswick operation as a tentative component is, with minor 
modifications, adequate insofar as major units are concerned. 

3. Functional components P20A and P20B should be consol­
idated. 

4. Flink-type sand spreaders are inadequate. 
5. Woolery weed burners have limited use in a snow removal 

component. 
6. Any revisions to publication TP- PW- 29 should be held i rt 

abeyance pending adoption of revisions to existing component. 
7. "Torque Converter" units of the type furnished by Walters 

Company are not worthy of incorporation at this time. 
8. Frink ".Roll-Over'' plow has exceptional merit. 
9. .Reversible-blade plows are indispensable to a successful 

snow removal component. 
10. Suggested P20 (Revision A) Component as set forth in 

Appendix B, representr-. suitable equipment for such a component. 
11. Upon successful test of "roll-over" plow with wing-plow 

attached, Functional Component P20 (Revision B) as set forth in 
Appendix C, will represent the most suitable equipment for a snow 
removal component. 

15 
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RECOMMENDATIONS 

It is recommended that: 

1. Suggested components (Revision A) be tentatively adopted 

pending evaluation of Frink .''Roll-Over'' plow with wings. 

2. Service test of Frink ' 'Roll-Over'' plow equipped with 

wing plows be undertaken in winter 1954-55. 

3. If upon evaluation with wings, Frink ''Roll-Over'' plow 

is successful, that suggested component (Revision B) be adopted. 

4. Other tests during winter 1954-55 be limited to studies 

of particular units and material which show r:vidence of being 

superior to those included in the suggested component. 



APPENDIX A. Memorandum of Procedure 

U. S . r~AV AL CIVIL ENG INEE.R ING 

RFSBARCH AND EVALUNl1IOl LA.r1<::'/l.'I10iW 

CONSTRUCTION BATTALION CENTER 
Port Huene111e, Cali:.'ur.nia 

MEMORANDUM OF PROCEDURE, PROJECrr N0. NY 012 02 l 

Subj: Snow Removal 

1. GENERAL 

w.r4--~9/HY 012 021 
71; /EPii/ JCS 

29 Dec 1953 

jQB ORDER NO. 70710 

Furth.er investigations within the scope of work authorized by RDB 

card projet;t NY OJ2 021 ) 11 Adve!!ced Base Snow and Ice Removal" approved 

22 March lS/;-0. 

2. PURPOSE 

'l'he purpose of th<; 1954 testing program is to: 

a. 11nrough operations under actual field conditions to ascercain 

the adequacy or inadequacy of a revised P20B Snow Removal Component 

(northern) . 

b. To determine what units if any should be added t o c~ deleted 

from the Revised Component. 

c. Test and evaluate other individual equipment items believed 

suitable for possible inclusion in the existing component. 

d .. Determine the adequacy of existing techniques set forth i n a 

bnow Removeil i,-lanua.l, Technical Publicat i on NAVDOCKS TP .. PW-29 dat ed October 

1953, for the removal of snow and ice from airstrip runways , access roads 

and facility areas. 

3, DBSCRIPrION OF TEST SITE 

The Naval Air Station at Brunswic.{_, Ma ine located approx imat el:' 175 

miles nort.t1eas: of Boston, jviassachuse t ts . As indicated i r. ?)-,closure 1, 

a drainage map of the Naval A~.r Station, there are two 8,000 f t runways 

and one 6000 ft airs t rip. Two of t l es runways arc equipped with light-

. g aystemG and any tests conducted on these two strips wi l l be i n coordi ­

nation witl1 the operation of aircrar't t rom the stati n. T t1ird runway 

has no lighting system an1 i s normally cleared only after e..11 ot he 

operating areas are completed. This strip will be always av~ilabl c for 

tes t operations . 

4. OPERATIO AL TEST PROCEDURES A1JD EQUIPr'1EWr 

1 

17 
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rrhe Snow R~mova.l Cperation will be concerned primarily with echelon 
movemc:nts of vJ.rious a.ssem'Jlages of equipment r.onta.ir.r-1 in the 12.teat 
revised component lists. The equi.pment to be 1..:. s12d -:i ll co:1'3ist uf the 

following: 

l tr~ck mounted V plow w/wings. 
2 truc1c mounted blade type pl ows w/wings. 
4 truck mounted rotary snow plows. 
l~ tni.c l~ mount ed reversible blade type . snow plows. 
1 payloader. 
l rubber tired planetary t ype steering tractor equipped with dozer 

blade. 
1 swee!)er. 
1. sander. 
, f lame f0r ice melting. 
l new type "Roll-over" reversible blade plow. 

Various assemblages of this equipment will be used in the airstrip 
clearance operation> however the bas i c maneuver from whic h variations can 

b~ explored wi l l be a maneuver identified as, Plan A (Drawing SR-67) 
Enc l o:3Ure 2. ThiG will be cousidered a basic maneuver and altered to fit 

climat ic and other natural condittons. Drawing SR-67 does not pertain to 
the New Brunswick loce.tion and as procedures practiced at Brunswick must be 
patterned to fit flight operations, no specific plan will be formu-
lated at t his time - but wi1l be formulated on the site consistent with 
airfield operations. The bulk of the testing will be carried out on the 
airstrip however at~cndant operations in access road clearence will be 
conducted in keeping with the base operations. Specific objectives of 
the Airfield removal will include: 

a. Determine cleaning times for runway, windrows ~ lights, shoulders, 
int ersec t ions, and hardstands for var i ous tedmiques and plow assemblar;es. 

b. Determine t he practicability of techniques set fort fi in Snow 
Remova l Manual NAVDOCKS TP-PW-29 c:1.a ted 1 October 1953. 

c. To ascertain in detail quant ities of snow moved relative to 
time, fuel and horsepower considerat ions . 

5. INSTRUMENTATION 

Instrumentation for this operation will consist of Simplified Class­
i ficat ion of Natural Snow 'l'ypes for .Engineering FUrposes as published 
by t ne Snow, Ice and Permafrost Research Establishment Corps of Engineers> 
U. S. Army, w· t , 1 no is, for determ1nin snow cnaracteristics and 
stop watches and tapes for recording of ti and di 2tance factors. 

6. PttOTOGRAPIIIC COVERAGE 

ui t ab le ~1otographic coverage both still and movies will be effe cted. 

2 



7. REPORTS 

Bi-weekly reports will be sut:rnitted to the Bureau covering the 
oneration and a final report will be prepared by U. S. Naval Civil Engi ­
neerin~ Research and Evaluation Laboratory. 

Project Engineer 

AJ'J>ROVED 

pt. 

3 
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Ti\T\LE 1. DESCRIPTIO~ OF RF.PAIRS 

Equipment :\1a n hcHtrS 

Unit Description Oescrlptlon of Repairs t::)(pcncle'd 

F'.\'[J AU FWD AU hll{h-specd Renewed bolts In exhaust pipe, reraired .vlnclshie ld wiµcr s. I. " 
USN !l7-01:l36 revcrslblt unit 

Tot..i.J I, 0 

,V1lters A 'NUS 1Valte II c:irrler R€moved both cylinder heads, checked for cracked he.ids or 
(No number w/V-plow blown gaskets. 4l . :, 

assl!(nect) Rene,vcd pt'l'SSure plate, throwout bearing, springs In pressure 
plate, anrl friction plate. 
Rene,ved 5th and 6th sleeves and all rings; :1sscmblcd en~ine 
and accessories. 

Tot:i.l 
Fl\'D AU F ',VD AU high-speed Installed one new ti re and tube. 
USN 57-0H38 reversible unit RP.newed hose on manifold. 

Total 
Harris Tractor "Power Horse" Repaired tire. 
USN 48-09078 Fixed flats, 

Mounted blade on tractor. 
Mounted 11potllght, changed over blade trip. 
Removed, repaired, and replaced heater; fixed flat. 

Total 
Hough Pay- Payloader with Charged b.ltterles. 
:oader (No number bucket Repaired btake llne. 
aHlgned) Renewed coll. 

Installed new generator, points, pJugs, and regulator. 
Total 

Oshkosh Oshkosh carrier Renewed starter complete, ring· gear, and oil pipe line to 
USN 57-00640 w/Slcard rotary gage; replaced rubber, air compressor gasket. 

Tightened chain In gear box, fllled gear box with oil, cbecked 
sllfety switch, renewed and connected bulb In tachometer. 

Total 
Oshkosh Oshkosh carrier Replaced regufator. 
USN 57-00638 w/Slcard rotary Charged batteries with acid, made up battery cables, greased, 

and changect oll. 
Replaced air compressor. 

Total 
Oshkosh Oshkosh carrier Tlghtenad drive chain for auxiliary motor. 
USN 57-00637 w/Slcard rotary Replaced generator :!nd rcgulat.or. 

Charged all batteries, with acid, made up battery cables, 
greue~ and changed oil. 

Tot.ii 
Oshkosh Oshkosh carrier Renewed cutting edges on snow plow, changed oil. 
USN 57-00754 w/Rou one-way Rene ·.ved and strengthened hydraulic lift assembly. 

Replaced lube-oil-line from block to pressure gage, with 
copper tubing: made new angle-Iron clips, layout holes; and 
drilled for subframe. 

Total 
Oshkosh Oshkosh carrier Renewed cutting edge on snow plow, changed ol I. 
USN 51-00755 w /Rou one-way Renewed and strengthened hydraulic lift assembly. 

Removed air-lock In gas line. 
Adjusted clutch, changed cra nkc.: 1se oil. 

Total 
Oshkosh Oshkosh carrier Renewed bolt In plow hanger. 
USN 57-86039 w /Ro88 one-way Straightened plow, checked windshield >Nlpe r. 

otal 

l\OTI::: 1. Oshkosh unit equlppeci w/Frlnk "Roll-Over " not Included. 
l . W:1ltera ''Torque Converter " unit equi pped w/one-wa.y and wintts. not included. 
3. Only two FiVD AU units included - oth~r two units required no repairs. 

5:J . u 

!i G. u 
148. 5 

5,U 

2, U 

7, (I 

3. 0 
G. O 

16, 0 
4, U 

14. 0 
4~. o 

1. 0 
2. 0 
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Figure 1. (Top) FWD AU reversible unit mounted on FWD 
truck.

(Bottom) Close-up of reversing mechanism.
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Figure 2. (Top) FWD AU reversible unit operating at high 
speed on run^^ay (plowing to right), 

(Bottom) F»VD AU reversible unit operating at 
high speed on runway (plowing to left).
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Figure 3. (Top) niree-quarter vieAr of Sicard rotary sno^v 
plow mounted tn Oshkosh truck.

(Bottom) Side view.
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Figure 4. (Top) Slcard rotary plow casting windrowed snow 
beyond landing lights.

(Bottom) Sieard rotary plow cleaning up inter­
section area.



Figure 5. Harris "Po\ver Horse" tractor equipped with Jarp 
reversible snow plow.



-Si
Figure 6. (Top) Three-quarter view Frink "Roll-Over" plow 

mounted on Oshkosh truck.
(Bottom) Close-up view of "Roll-Over" feature.
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Figure 7. (Top) Side vie^ Ross one-way plow and Ross wing 
mounted on Oshkosh truck.

(Bottom) Front view of Ross plow units.
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Figure 8. Ross one-way plow clearing snow on runway.
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Figure 9. (Top) Wbolery weed burner being towed by Harris 
tractor.

(Bottom) Melting of icy surface with Woolery weed 
burner.
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Figure 10. (Top) Front view Valters AA’US unit equipped 
with V-plow and right-hand wing. 

(Bottom) Side view showing wing in raised 
position.



w
Figure 11. Walters A WUS w/V-plow and >ving making initial 

center cut.
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Figure 12. Walters .ASUL "Torque Converter" Truck Unit 
equipped with one-way blade and right- and left- 
hand wings.
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Figure 13. vValters ASUL "Torque Converter" Unit w/one- 
way and wings operating in 6-in. snowfall on 
runway itwo views).
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Figure 14. (Top) Tliree-quarter view Hough "Payloader" 
equipped with bucket.

(Bottom) Side view Hough 'Payloader ' with 
bucket raised.
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Figure 15. (Top) I’link Sand Spreader mounted on Oshkosh 
truck.

(Bottom) View showing dump body in raised
position discharging sand into spreader.
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Figure 16. (Top) Frink "Roll-Over" plow operating at high 
speed on runway (plowing to right). 

iBottom) Frink "Roll-Over" plow operating at 
high speed on runway (plowing to left).
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Figure 17. (Top) Oshkosh Truck Unit equipped with Highway 
Model E Spreader.

(Bottom) Close-up of sand spreading mechanism.



Figure 18. Hlghway-t5rpe sender w/sander body mounted on 
Oshkosh carrier sanding runway area.
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