ALL m-uun-jumu- SHOULD BN ACTOMPANINDE BY CANMBON COPY AND ADDANGSE® YO ! \

ailor ;
TANK. TRACTOR AND TRAILER DIVISION i
03
WAR DEPARTMENT EBJ/HDD i Q\[
YO INSURE PROMPT ATTENTION. OFFIC% THE CHIEF OF ORDNANCE . \"" g
In mEPLYING REFER ToOl J "r ;
OLT 03—] fisel. WASHINGTON v ‘\
ki G Octobexr 31, 1919 R TN
ATTENTION OF -—) i P e e P R i L ¥ - ‘\{,‘( $
' S ) T |
35l
3 ¥ il
From: lst Lt. E. R. Jackson, Ord. Dept., Ordnance Observer. ‘\ \\Ss
X/
To: Col. L. B. licody, Ord. Dept., U.Sei., Tank, Tractor ‘&it
& Trailer Div. Qo

Subject: Report on First Transcontinental Motor Convoy.

l. INTRODUCTORY

Pursuant to travel orders h1-79 (OMT 210.482/105),
dated July 3, 1919, the writer reported as Ordnance Ooserver
to the Expeditionary Commander, Transcontinental kiotor Counvoy
at Camp lMeigs, Washington, D.C., 8 a.m. July 7, 1919, and
accompanied this truck train the entire dlstance from Vacgh-
ington, D.C. to San Francisco, Cal.

The Convoy departed from Camp lleigs at 8:30 Ilonday
morning, July 7, 1919, proceeding to The kllipse in Potomac
Park, opposite the south front of the White House, where the
Zero llilestone was dedicated by the liational Highways Asso-
ciation in the presence of the bSecretary of i/lar, the Chief
of Staff, general officers of the Army, and several senators
and congressmen. Following his acceptance oi the Zero liilestone
on behalf of the President of the United States, Iir. Baker
formally directed the Convoy to proceed over-land to San
Francisco, California, via the Lincoln Highway.

2. OBJECTS
The four purposes of the trip were as follows:

a) The War Department's contribution to the Good Roads
movement for the purpose of encouraging the construction of
through-route and transcontinental highways as a military and
economic asset.

b) The procurement of recruits for the enlisted per-
sonnel of the Motor Transport Corps, or any other branch of the
U. 5. Amy, young men to “be enlisted with the train as candi-
dates for the llechanical Training Schools opened under the
direction of the liotor Transport Corps.
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actual contact or resulting channels of ruvlicity of the devel-
oyment of the motor venicle for militery purposes, +vhich is
conceded to be one of the principal factors contributing to
the winning of the iiorld lar. :

d) An extensive study and observation o terrcin and
standard army motor vehicles by certein brenches of the ama:,
particularly the Field Artillery, the Coast Artillexry, the Air
Service, the Corps of Engineers, and the Ordnence Depurimoent.

3¢ INTINERARY

The following table shows the scheduledcontrol points,
mileage and dates of arrival as issued by the ilotor Ilransport

Corps, several days before the Convoy started.

the actual itinerary mileage and dates.

It also shows

Scheduled Arrivals

control Point

Actual Arrivals

IMileage Date Control Point Illileage

lashington, D.C. Starting Point 7/7/19 Frederick, ld. 46
Prederick, Id. 46 7/8/19  Chambersburg, Pa. 62
Chambersburg, Pa. 62 7/9/19 Bedford, Pa. 57
Bedford, Pa. 57 . 7/10/19  Greensburg, Pa. 63
Greensburg, Pa. 63 7/11/19 Sewickley, Ya. 48
tast Palestine, O, 81 7/12/19 East Palestine, 0. 35

*Sunday Rest Period O 7/13/19 Rest Period 0
Wooster, O, 83 7/14/19  Viooster, O. 83
Bucyrus, O. 63 7/15/19 Bueyrus, O. 63
Delphos, O. 70 7/16/19 . Delphos, O. 70
7t. Viayne, Ind. 51 7/17/19 Ft. Wayne, Ind. 51
South Bend, Ind. 76 7/18/19 South Bend, Ind. 76
Chicago Heights, Ill. 78 7/19/19 Chicago Heights,Ill 80

*Sunday Rest Period O 7/20/19 Rest Period 0
De Kalb, Ill. 80 7/21/19 De Kalb, Ill. 82
Clinton, Ia. 84 7/22/19  Clinton, Ia. 90
Cedar Rapids, Ia. 87 7/23/19 Cedar Rapids, Ia. 87
Marshalltown, Ia. 75 7/24/19 larshalltown, Ia. 75
Jefferson, Ia. 81 - 7/25/19  Jefferson, Ia. 81
Denison, Ia. 68 7/26/19 Denison, Ia. 68

*Sunday  Rest Period O 7/27/19 Rest Period 0
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Scheduled Arrivq:) T <:>Actua1 Arrivals
Control Point liileage Date Control Point IHMileace
Council Bluffs, Ia. 72 7/28/19  Counecil Bluffs, Ia. 72
Cmaha, Neb. 5 7/29/19 Omahe, ilebr. 5
Columbus, lieb. 83 7/30/19 . Columbus, lleb. 83
Grand Island, Heb. 64 7/31/19 Grand Island, lieb. 64
Lexington, Neb. 82 8/1/19 . Lexington, lNeb. 82
lNorth FPlatte, Nebr. 64 8/2/19  Gothenburg, lieb. 30

*Sunday Rest Period O 8/3/19 llorth Platte, lieb. 34
Big Springs, Neb. 75 8/4/19 *Rest Period 0
Kimball, Heb. 86 8/5/19 Ogallala, leb. 53
Cheyenne, VyoOe 66 8/6/19 - Big Springs, lieb. 22
Leramie, Wyo. 57 8/7/19  Kimball, lieb. 86
lledicine Bow, Viyo. 59 8/8/19  Cheyenne, iiyo. 66
Rawlins, Wyo. 62 8/9/19 ILaramie, Vyo. 57

*Sunday Rest Period O 8/10/19 Rest Period 0
Tipton Station, Wyo. 58 8/11/19 ledicine Bow, liyo. 59
Green River, Wyo. 60 8/12/19  Rawlins, iiyo. 62
Fort Bridger, i/yoe 63 8/13/19 Tipton Station, iyo. 58
Evanston, .Wyo. 35 8/14/19 Green River, Vyo. 76
Salt Iake City, Utah 88 8/15/19 Fort Bridger, \yo. 63
Orr's Ranch, Utah n4 8/16/19 = ELvanston, iiyo. 35

¥Sunday Rest Period O 8/17/19 Echo, Utah 41
Sheriden's Ranch, Ibapah (Detour on
new road saving 25 miles) :

Hev. 80 8/18/19  Ogden, Utah 52
Bly, HNev. 84 8/19/19 Salt Lake City, Utah 73
Eureka, Hev. 83 8/20/19 Orr's Ranch, Uteh 52
Austin, Nev. 70 8/21/19  Granite Rock, Utah 15
Wiestgate, liev. 70 8/22/19  Black Point, Uteh 36
Fallon, Nev. 54 8/23/19 Anderson's Ranch, Utah 51

*Sunday, Rest Period O 8/24/19 Ely, Nev. 77

Carson, llev.(Detour on

new road) 66 8/25/19 Pinto House, llev. 46
liyers, Cal. 34 8/26/19 Willow Spring, liev. 44
Placerville, 6al. BD 8/27/19  Austin, lev. 60
Sacremento, Cal. 52 8/28/19, Lastgate, lev. 80
Stockton, Cal. 48 8/29/19 Fallon, Hev. 66
Oskland, Calif. 80 8/30/19 Carson City, lev. 66

*Sunday, Rest Period O 8Ai/19' Rest Period 0
San Francisco, Cal. ‘erminus 9/1/19 Meyers, Cal. 34
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liileage

Control =-oint Date Control Point Iiilec~e

9/2/19 Placerville, Czl. 50

9/3/19 sacramento, Cal. 52

9/4/19 Stockton, Cal. . 48

9/5/19 Oakland, Cal. 76

9/6/19 San Francisco, Cal., 8

To0%al 3239 2o0tal 5201

Orders were given by the Secretary of Var and Brig.
Gen. C. B. Drake, Chief of the Iiotor Transport Corns, to hold %o

the schedule as closely as possible, and it will be noted that the
Convoy arrived at Lexington, Nebr., almost exactly half-way across
the continent on August 1lst, on tlme., thanks to the good roads of
Pennsylvania, Ohio, Indiena’ and Illinoig, and to the fact that the
gumbo roads of Iowa were dry and hard, there having been no rain
in that State for several weeks previous Y0 our arrival. I'rom
this point west, however, the roads grew steadily worse excep?t

in the vicinity of Salt Lake City, Utah, until the Convoy reached
the palm-lined boulevards of California, and it became increasingly
difficult to get the heaviest trucks through the soft, sandy roads
and over the bad grades. The greater vert of the Convoy trucks
could not have reached San Francisco without the assistance ren-
dered by the lilitor and the 5-ton Artillery Tractor.

4, PERSONNEL

The personnel of the Convoy consisted of Companies E and F
of the 433d llotor Supply Train comprising of 12 officers and 210
men; Service Park Unit #595 - 1 officer and 38 men; Company E,
5th Engineers - 2 officers and 30 men; One Iledical Detachment;

- One Field Artillexry Detachment; and 17 commissioned officers
detailed to duty as Staff Observers. The roster of officers is

as follows: :

ILt. Col. C. W. IMecClure, Inf.
Capt' Wm. CQ Gl‘eany, IanToC.

Capt. Bermnard H. licllahon, l{.T.C.
1st Lt. Kemmeth Ce Downing, M.T.C
Capt. Arthur W. Herrington, I1.T.C.
1lst Lt. Ralph ‘W. Enos, IiI.T.C.

1st Lt. Daniel H. Martin, M.T.C.

-~ 2nd Lt. James W. Giffin, I.T.C.
1st Lt. Martin W. Cavanaugh, LTC
2nd Lt. Joseph R. Johnson, l.T.C
2nd Lt. G. M. Bissell, QIlIC

Cant. A« E. Ritchey, C.E.

1st Lt. Robert E. Calvin,C.E.
Lt.Col. Taylor E. Darby, M.C.

- 1st Lte Arthur V. Murthe, M.C.
1st Lt. William F. Scheumann,D.C.

4

Expeditionary Commander
Statistical Officer
Train Commender
Adjutant '

Pilot

Pilot

CeOs Co.E, 4334 I.S.Te
Co. B, 4334 1.S.T.
C.0. Co.F, 4334 :.S.T.
Co. F, 4334 M.S.T.
C.0. S.P.U. #5695

C.0. Co.E, 5th Engr.
Co. E, 5th Engre.
Train Surgeon

Medical Officer
Dental Officer
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Capt. Richard Gurvine, I.T.C, lless Officer

Capt. Jemes V. lurphy, Inf. ” Recruiting Officer
1st Lt. Howard G. Shockey, I.T.C Supply Officer
lst Lt. Wm. Doron, F.A. Publicity Officer
Col. Ralph lle’. Pennell, F.A. Observer

Col. Karl C. Greenwald, F.A. "

Col. Vim. Te Carpenter, C.A.C. "

Lt.Col. John liather, C.A.C. »

Lt.Col. Pierre V. Kieffer, C.A.C. - i

Lt.Col. Whitman R. Conolly, F.A. g

ILt.Col. Dwight D. Eisenhower, T.C. - "
Lt.Col. Wm. H. Shepherd, Il.T.C 4
Lt.Col. Lloyd P. Horsfall, G.S. 5

Maj. Wm. H. Welch, G.S. "
liaje. John C. Gray, G.S. : e
llaj. Ches. X. Berle, l.C. - =
llaj. Otto A. Tandrop, S.C. i
Maj. llat. Je« Farrell, M.T.C o
Capt. Larl G. Harper, A.S.A.P. ”
1st Lt. E. R. Jackson, 0.D. ¥

Maj. S. E. Brett,T.C. .

The duties of the Ordnance Observer were somewhat
hempered because of his rank,as he was, withthesingle exception
of the Air Service Observer, the only Staff Observer below
the rank of ma jore At times this made it difficult for the
Ordnance Observer to follow his own inclinations in the matter
of making observations as the passenger vehicles provided
for the use of the observers were always under the direction
of the senior observer.

The success of the Convoy was due in some measure
to the tireless energy of the Expneditionary Commander, Lt. Col.
Chas. W. lcClure, who handled the undertaking very ably from
a transportation standpoint. However, many of the smaller but
highly important details frequently escaped his attention,and
he was decidedly unpopular with the enlisted men. This result-
ed in a certain lack of cooperation, although the men in
general did their work very effectively and willingly.

On the other hand, the Train Commander, Capt. Bernard
H. Iicllahon, was the idol oi his men and always had their in-
terests at heart. He conceived the idea of the Convoy some time
in February 1919, worked up the plans for the expedition and
was to have been the Commanding Officer until, on July 4, 191%
Lt. Col. lcClure was assigned to that duty. This placed Capt.
lIcMahan in a rather delicate position and his hands were "tied"
80 to speak,but the wholesome effect of his personality on the
morale of the enlisted men was a factor which contributed in a
very large degree to the ultimate success of the expedition.

- & po o




O 04 O

Of the Trein Officers, 1lst Lt. Daniel H. Martin, commend-
ing Co. E of the 433rd lMotor Supply Train was by far the most cap-
able and efficient. The other officers seemed to have very meager
knowledge of company administration matters, handling men in the
field, and the duties of officers in general.

The majority of the enlisted men of Co.'s E & F of
433rd lotor Supply Trein were raw recruits with little or no mili-
_ tary training, many of whom had not driven a motor truck before
although they all claimed to have had experience with passenger
vehicles. Considering this fect, the success of the Convoy is
qui te remarkable as the roads encountered through the mountains
of the West required driving skill of the highest order. The men
were poorly equipped at the start due to the fact that many of
them joined the outfit at the very last minute.

The enlisted personnel of Service Park Unit #6595 was
of & higher order as most of these men had been in the service
for a year or more and many of them were very excellent automotive
mechanics. "

; The Supply Officer, 1lst Lt. Howard G. Shockey, also
acted as lMess Officer until the Convoy reached North Platte, Neb.
with the result that he was considerably over-worked, and both
assignments necessarily suffered. At North Platte, however,

Lt. Shockey was relieved by the assignment of Capt. Richard J.
Gurvine as lless Officer. Capt. Gurvine is an o0ld soldier and

his long experience as & regular army mess sergeant resulted in
excellent meals being served during the second half of the Journey.

The work of the Publicivy Uf{ficer, Lt. Wm. Doron, in
preparing the people along the route for the arrival of the Convoy
was in a large measure counteracted by the exaggerated and mis-
leading statements which he issued or permitted to be, issued
through the public press. It is to be regretted that after having
read the newspaper accounts of the Convoy, the people of many
communities were somewhat disappointed when the train of trucks
arrived. '

Co. E of the 5th Engineers was easily the best dis-
ciplined and the most efficient organization of the Convoy, and
to0 much credit cannot be given the Commanding Officer, Capt. A.
L, Ritchey, for his ability as an officer, and to his men for
the extremelyvaluable work which they did under his direction in
repairing roads and bridges, without which the expedition mus?t
have failed.

The excellent health enjoyed by practically the entire
nersonnel during the whole trip was unquestionably due to the effective
work of Lt. Col. Taylor E. Darby and the lledical Detachment under
his commend. All matters of camp sanitation and precautionary
measures were handled in extremely satisfactory manner. This was
also a well disciplined and efficient unit.

B .

'
“




(& s abalta sampmatiaad
- wetrastatic rapioe
o) i iS¢ ¥
QLoryalion purposes,

As the ranking officer of the Staff Observers, Col.
R. 1lcT. Pennell, did much to foster the fine spirit of coopera-
tion vhich e x isted at all times among thet group of officers,
thus enabling them all to work more effectively.

A discussion of the personnel would be incomplete
without commenting upon the valuable assistance rendered by llr.
Zdward A. Reis, a civilian employee of the Ordnance Department
detailed from Raritan Arsenal, to accompany the b-ton Artillery
Tractor carried by the Convoy and to operate it whenever nec-
essary. . While this comprised the only duty to which lir. Reis
was assigned and although he was the only civilian officially
attached to the Convoy, he gained the highest regard of all the
officers and men by his constant willingness to help whenever
there was any mechanical difficulty to be overcome. His mature
experience as an automotive mechanic was invaluable, and it is
doubtful if some of the trucks would have reached San Francisco
without the skilled attention which they received from him.

5, DISCIPLINE

During the early weeks of the trip, discipline among
the enlisted men of the lMotor Transport Corps was conspicuous
by its absence. liost of these men were rookies with no con-
ception of military discipline, and although their conduct in
general was good they had no idea of military courtesy, and
their attitude toward the officers was altogether undesirable.
The- Company Officers apparently made little or mno effort to
remedy this condition and it became quite customary for officers
and men to address each other by their given names or nick names
in the most familiar fashion. ILt. lertin was the only exception
and while he was a rather strict disciplinarian, he was held in
respect by his men. :

Aiter Lt. Col. Vim. H. Shepherd joined the Convoy at
North Platte, Nebr., there was a marked improvement in the dis-
cipline of the entire outfit, and it steadily improved until
the final objective was reached. Although it was very difficult
to keep the enlisted men in restraint on an expedition of this
character, their behavior when on leave &t the various control
points was excellent and frequently commented upon favorably by
the town's people. The discipline in Co. E of 5th Engineers
and Medical Detachment was good at all times, setting an excellent
example for the enlisted men of the Motor Transport Corps to
emulate. :

6. BQUIPLENT
The following is a 1list of the 81 motor vehicles and
trailers which constituted the first Transcontinental lotor
Convoy. :
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by tha :
TRUCK SERTAL NUMBERS X
CAPACITY - ; : :
MAKE TYPE TONS U.S.A. CONVOY CHASSIS MOTOR POUIIDS
Harley-David- s - -
son Motoreyele Side Car 617053 6L - - 1972872 525
" " u 614052 - 60 - 1972941 525
n " Solo Private - - At 498
l, " " " "y - - 515
m L " 614057 56 - 19A6107 515
Indian s Side Car 614055 58 - 7411245 875
. " " w 614054 59 - 86K498 (b)
n " b Private - - - ’ 950
" " Solo 614056 57 - 74M423 525
Liberty Kitchen Trail-2 wheel None - - - 2675
n "o, LR " i A - 2675 (a
laxwell Art. Tractor 5 n w - - 9530(D
1ilitor Wrecker-Winch 3 w 51 6 AU955  11000(a)
Loder  Pontoon Trail- - - - - - 10000(a)
§ 3 exr
lack llachine Shop Qé None 5 1131180 54081 18700
n Blacksmith " = 53 w 4 1131140 54087 18575
n Cargo 5i- 51482 3 1131633 57640 14665
w ' w 5% 51483 7 1131837 55693 15700
n " ‘ = © 51481 6 1131539 54552 22450
Packard " 1%.2 36168 16 1226 107700 10600
" " : 1%-2 36246 17 1145 107951 8500
" " 15=2 36277 18 4785 107857 9700
Riker w 3 415011 9 5304 5193 12300
iy " 3 415009 10 5171 5031 15380
u n 3 415010 12 5188 4954 12450
Trailmobile . 4 wheel 1042 - 332 - 2000(a)
Kitchen Trailerx
n n " 4 " 1045 - 336 - 2000(a)
White Cargo 13.2 39022 35 53529 2613 7950
w o L2 39021 34 53681 26272 9100
n " 11-2 39020 36 53476 26218 7475

(a) indicates -~ retired from serviog before completion of trip, weight

estimated.

(b) indicates - carried as cargo, weight estimated.

(c) indicates - absent when train was weighed, weight estimated.
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7. OPERATIONS pre 1 pUIpesSs,

The performance of the various types of motor equipment
listed above is one of the chief points of interest to the Ord-
nance Department, inasmuch as it affords a most excellent ovpor-
tunity for meking valuable comparisons as to the ability and
reliability of the several makes of motor vehicles and trailers.
Practically all of the equipment was new when the Convoy left
Washington, the exceptions being the lilitor and the 5-ton
Artillery Tractor, so that insofar as the condition of the ve-
hicles was concerned, all had an equal chance of successfully
completing the long Jjourney across the continent.

ilhile the cargoes carried varied somewhat from day to
day, it may be said that in general the trucks hauled capacity
loadse The most uncertain factor in the operation of these motor
vehicles especially during the first few weeks of the trip was
the inexverience of the drivers, all of whom were new to convoy
work. Lven during the first half of the trip where the roads
were generally good, some drivers had considerable difficulty
in keeping their trucks on the road, while others fell asleep at
the vineel and ran their trucks into the ditch, over-turning
several with slight damage. On the fourth day out, in a terrific
mountain thunder storm one G.lM.C. cargo truck (#39306) skidded
over the road on the ILaurel Hill descent near Ligonier, Pa.
and was lost down the mountain side beyond hope of recovery.

In consideration of these facts, it is a truly note-
-worthy achievement that there were no trucks lost on the very
dangerous mountain grades of the Rockies and Sierras, and that
the final objective was successfully reached.

After the Train Officers had had ample opportunity
to observe the comparative ability of the men for a few weeks,
the best drivers were each assigned to one of the motor vehicles
with an assistant driver and made fully responsible for the
operation of their equipment. Immediately upon arrival at the
control point for the night, it was the duty of the driver to see
that his truck was at once filled with gasoline, oil and water,
cleaned, and any needed adjustments or repairs made. Three of-
ficers of the lMotor Transport Corps inspected each vehicle every
morning before the Convoy left camp, to see that this work had
been properly done. This resulted in a very marked lessening
of mechanicel troubles on the road, and a much more efficient
operation of the entire equipment.

As the Convoy proceeded across the country, the men
gained experience with their trucks and confidence in themselves
so that by the time the mounteins and deserts were reached, most
of them were equal to the difficult tasks encountered there, and
when the train reached Sen Francisco many of the men were really
competent drivers and their development &s such is deserving of
favorable comment.
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~~"tions to the Expeditionary Commander.

O g o
Ve connot leave the subject of operations without comment-
inngost favorably upon the excellemnt work gone by the%tgdeiiggéent
Capt. Artaur Wi Herrington and lst Lt. Relph V. Enos. These tvo
officers, each riling 2 Harley-Davidson solo mobtorcycle, left ceup
egch morning about one-half hour in advance of the Convoy to see 1§
that the road was clear and to report any obstructions or devia-

The simple road marking system used by the Pilots proved
to be a great success. The morkers consisted of salmon colored
paper isosceles right angle triangles, 11" base by 5" altitude,
which were tacked onm & conspicuous post or fence at each turn of
the road or intersection. 1\then the apex of the triangle pointed
up it indicated that the route was straight ahead; apex pointing
to the right, indicated right turn; apex pointing left, left turn;
and two triangles tacked up base to base, thus forming s square,
indicated the location of the canp site. Without these markers
congiderable difficulty would have been experienced in following
the route through cities, on detours, in the absence of official
Lincoln Highway Markers, or where these were interspersed with
other Highwey markers. : : :

We will now proceed to a consideration of the operations
of the various mal®s and types of equipment individually. No mon-
tion will be made of the various unimpor tant minor adjustments
required in the operation of all motor vehicles and which were
generslly made by the drivers or assistant drivers.

() CADILTAC; In general, the operation of the two
Cadillac Touring cars and Search-light Truck was satisfec tory, aund
these thre vehgcles required but little attention. Although the
Cadillac (2111157) used by the Expeditionary Commander covered
approximetely double the mileage of the trucks, but few adjustiments
were required and only two minor troubles experienced. Toward the
end of %ie trip the tension sgring on the fan eclutch broke and the
cork float in the carburetor became saturated requiring drying out
 and recoating with shellac. Some trouble was &lso experienced

- with the auxiliary air valve Sprin% gsticking,. on account of Phe
excessive dugt encountered on the Trip. The' enzine of the other
touring car (i#1885%) became noisy and exomindtion showed that this
was due to the timing chein stretching, replacement being made &t
Sacramento. - One connecting rod bearzgg %ntzhii cor a%s§ gc%&nb
knocking badly two dsys before the enl ol e trip and ha o be
taken u%. T%g'Search—light Truck (#6075) developed a bad traens-
mission, due %o misalignment, on the fourth day and new pa?ts .
costing $140.70 were jnstolled. The Delco system of ignition was

used on the Cadillacs and generally gave satisfaction.

(b) DODGE: The performance of the ten (10) Dodge cars uscd
by the Convoy was quite satisfactory althougn there are & number of

oints on this vehicle which required some attentign. The 2
gasteners are too light and quite a large number of these were missing




2t the end of the trip having broken off enroute. ief tr
with the'Dodge engine wes due to the starting c}minmgzrggéﬁgngloggée
on one light delivery truck (3#26991) this chain streiched to such
an extept that it finally broke damaging the o0il pump drive so
bgdly that ;t was necegssery to instell a new pump and o0il pan. The
p?incipal difficulty experienced with the Dodge cars was due to

the Stewart Carburetor which continually gave trouble after the Con-
voy encountered dusty roads. Dust accumulated in the dash pot and
on the sliding air valve piston to such an eztent that the valve
stopped functioning altogether, remaining locked in one position
anywhere between the meximum and minimum openings. This necessitat-
ed disconnecting and dissembling these carburetors, thorough
cleaning, reassembiing and reinstalling, consuming from 20 minutes
to one hour. Where the dust nuisance was worst this operation had
to be performed several times a day on some of the Dodge cars.

Some difficulty was also experienced with the dash adjustment for
this cerburetor caused by the wire bresking. In a number of cases
where this wire was agein atteched to the carburetor, it waes found
to be shortened to such an extent that the mixture was continually
t00 riche. One Dodédge Light Delivery blew out a cylinder head gasket.

The dust also caused trouble with the Simms llagneto used on

these cars, requiring frequent clemming and adjustment, otherwvise
. this magneto was very satisfactory. In two instences the ring

gear snd driving pinion gave trouble due to the teeth breaking out.
Replecement was made at Bueyrus, Ohio on the Engineer's Touring -
car (4110228) snd later to the light delivery truck (726991) .

In seversl instences the steering arm pinch bolt loosened up pexr-
mitting the arm to work loose on its shaft. This resulted in
considerable plsy in the steering wheel, the cause of which was

not fully understood at first by the drivers eand mechenics.

W The brakes on the D%dge required frggggn{)aﬂjusgmegt gnd %

he radiator of one ligh elivery car (¥ was_bad amage
ang hgdlto ge replacedgdue-t% théyfact £ﬁat ghe brakes o% thisG

car did not hold on & steep down grade, The rear wheel on one
Dodge car had to be replaced because of the spokes working loose

in the hub flange.

(e) VHITE: The cooling system of the six VWhite Trucks
operated very efficiently with the exception of the Reconnsissance
car (#111505) which showed & tendency to overheat towerd the end
of a long pull. There were no apparent defects in the design
or construction of the VWhite motors with the exception of the
0oiling system which appears to be too complicated snd absolutely
unsuited for work over dusty roads, ‘it being necesgary to stop -
frequently to elean out the feed pipes which becene cloggeld up
from the accunulation of dust.. On & few oécesions the carburetor
and gasg L.unes also became obstructed with dust. ‘Two days before
the end of the run, a White li-tom truck had to be towed in to
camp on account of a knock developing in the engine ana it wes
found that the bearings required teking up. The driver of this
vehicle showed great interest in his truck end it was dueato his
attention thet the ad justments required were of a simple naturece.

The steering column on all of these trucks worked loose after
sbout 2000 miles had been covered, and requirgd tightegingrup.

The right rear wheoel bearings on one Observation Car (#111316)
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- broke up and locked the wheel making it necessary to load this
vehicle on one of the trucks and haul it into camp where necessary
repairs were made. Observation car (7111316) also had the front
wheels spread and ad justment was requested at Cheyenne, but in

Saelt Lake City the White agent claimed that the wheels were in
alignment. The Observers insisted that they be examined more close-
ly and the representatives of a tire company in Salt Lake City
measured the wheels and found they were out 3/8", resulting in
unnecessary wear on the tires. They were properly aligned at this
point. The rear radius rod brackets frequently shifted their
position and threw the rods out of adjustment. Some means should
be taken to make this bracket more rigid as the ons nut now holding
it.is insufficient.

(d) STANDARDIZED "CLASS B": The Standardized 'Class B"
Military truck was the most towed truck in the Convoy, both actually
and in proportion to the numbers of other makes of trucks com-
prising the Convoy. The towing of the Standardized "Class B"
trucks began on the day the Convoy left Washington, and one or
more of these trucks was towed almost daily until the Convoy left
Stockton, Cal, two days before the end of the trip. The many
causes for these breakdowns will be mentioned below.

The "Class B" truck clearly demonstrated its superiority
so far as radiator area and general cooling efficiency were con-
cerned. However, two cases of leaky radiator developed in these
trucks. In one instance three tubes became loosened at their lower
ends where they were soldered into the lower frame. In another
radiator the gaskets (#3006) did not hold between the lower tank
flanges. This, however, is not due to faulty design but rather to
the poor materisl which was used for gaskets, paper being employed
instead of the proper packing.

The fan belt (#3505) on the "Class B" truck gave consider-
able trouble on account of their stretching quite rapidly when
being first used. The leather evidently was not of the best quality
as the belts frequently broke at the point where the metal fasteners
were applied. The range of adjustment (#1450-1135) on the fan
bracket was not sufficient to take up the slack in the belt, con-
sequently the metal fasteners had to be pulled out, the belt short-
ened and replaced. The hood fastener (;8224-8242) pulled out of a
number of Class B trucks. It apnears that the machine screws which
reteined the lower part of the fastener loosened up permitting the
entire assembly to pull out. The socket into which the plunger
(;:8227) fits occasionally wore out permitting the plunger to pull

througho

The engine in the Class B trucks was fairly reliable.

DThe difficulties experienced with it being generally more in the
neture of ed justments. One trouble developed in this engine was
the cylinder head gaskets blowing out and usually in the same place,
between the water ports on the valve side of the engine where the

bearing surface is very narrow.
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The valve lifters (51079) were responsible for the great-
er part of the delays experienced with this truck. The steel valve
tappet rollers (5#1080) erystallized and broke up, and the lock
nuts (#1083) loosened permitting the lifter assembly to drop down.

In many cases the guides (f1078% broke at the lower end permitting

the pin (;71081) to turn at an angle to the cam. The valve springs v I
(#1011) also gave & considerable amount of trouble frequently bregk
ing into three or more pieces on account of crystallization. The
end of the valve stem where it is turned down for the spring
lock (#1013) sometimes broke off.

One piston (#2213) collapsed on the Class B machine shop
truck while coasting down grade at too great speed. This accident
was peculiar inasmuch as an examination of the cylinder and the
piston indicated that they were without oil, both being heavily
scored although the other pistons and cylinders showed perfect
lubricetion. There was a large supply of oil in the crank case and
the o0il pump was apparently in perfect working order. Lack of
time made it impossible to make & more careful study of the cause

of this accident.

The U.S.A. carburetor gave trouble because of the float
valve adjustment loosening up. This is held in position entirely
by solder and the excessive vibration of the engine resulted in the
needle separating from the collar (#1372). Some trouble was &1s0
experienced with the low speed adjustment screw (#1359) working
loose and dropping out of the carburetor. The air choke valve also
gave trouble on account of the pinch screw (#1395) loosening up,
permitting the dise (#1381) to close the air entrance into the
carburetor. The throttle lever (#1354) also became loose on account
of pinch serew (#1395) working out. This prevented the carburetor
from being opened fully. While these difficulties are obvious to
any one experienced with carburetors, they seem very mysterious to
the average enlisted driver or mechanic.

"he low speed adjustment screw of the Zenith carburetor
frequently loosened up and fell out. The air choke valve also
worked loose from the controlling links and partially closed the
air intake into the carburetor.

. The Bosch magneto, type L-~T.4 was used on the Class B
trucks and gave considerable trouble especially during the first
four weeks of the Convoy. A static condition developed between the
distributor block and the high tension conducting pencil, result-
ing in & short circuit which stopped the ignition in all.cyl}nders.
Temporary repairs were made by roughly reaming, out the dlstrlputor
(;:62683) so that & greater air space existed between the pencil and
distributor Block. At Chicago Heights the Bosch representative
turned over to the Convoy three of the new Bakelite type distributors
and elthough it was necessary to dismantle the magnetos in order to
install them, they were used with very satisfactory results.
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The Oldham fibre coupling on one magneto shaft broke
within the first 50 miles. The automatic impulse coupling &lso
failed to give satisfaction. On account of the excessive dust
present some of it worked into the points which required ad-~
Justment and cleaning more often than would have becn necessary
under normal conditions. This is not considered of course, to
be & defect in the magnetos as this trouble was common to 2ll
tyoes of ignition; but, the distributor and pencil clearence
should be corrected very carefully so that no further trouble
will develop along these lines. The magneto on the Class B
truck is located in a very inaccessible position and most ddjust-
ments camot be made without removing the magneto from the engine.

The steering arm (#7507) became loose on its shaft
on several trucks but not enough to ceuse serious trouble. The
tie rod (#6033) pulled out from the clamp (6035) on seversal
occasions. The Commanding Officer of the Service Park Unit
claimed that it was impossible to draw up the bolts (#6068)
tightly enough.

A few Class B trucks had their front axles bent
slightly out of alignment due undoubtedly to the steering knuckle
arm (#6029-6030) being bent by the wheels striking some road
obstruction. No attempt was made to straighten these arms as
the damage was not great enough to interfere with steering.

- Very little trouble was experienced with the Class B
clutch or transmission. On one occasion however, & gear shift.
finger broke off and at another time the eight rivets (i5761)
which secure the two gears (#5564-5565) to the sliding yoke,
all sheared off.

{e) P. W, D.: ‘The three (3) IFour Vheel Drive irucks

the various makes represented, the F.VW.D.'s alone were 8ble to pull
through all the bad, muddy and sandy stretches of road in

Nebraskae, \lyoming, Utah and Nevada, absolutely unaided. This

is & rather enviable record, and the few mechanical difficul-

ties experienced with this truck were of a very simple nature.

A considerable number of fen belt breakages occurred
until & shivment of endless belts wae received and installed,
after which no further trouble was exverienced. The upper red-
iator support studs sheared off several times and should be
increased in size or otherwise strengthened.

Instead of the lodel G Stromberg Carburetor, one of
the plain type, lodel I, was installed on an F.W.D. (j415768)
at the suggestion of the Observers, and gave much better satis-
faction, increasing the miles per gallon about 25%.




S On three occasions, one ¥,W.D. (i415766) burned out

4 connecting rod bearing, due in two instances to coasting

down a steep grade at an excessive speed, although using the motor
es & brake. The third case was due to lack of proper lubrication,
and although the amount of oil in all of the trucks was checked

up cérefully every morning, in this instance the quentity of oil
remaining in the crank case was not only insufficient for splash
lubrication, but there was hardly enough oil t0 permit the punp

to function properly, indicating that this truck had not been pro-
perly inspected before starting in the morning, or had been over-
looked altogether. The engine had been used %o retard the speed
of the vehicle without assistance from the brakes, which were
badly worn and needed relining.

The Eiseman lMagnetos used on these trucks were very
satisfactory, requiring only an occasional cleaning and adjust-
ment of the interrupter points.

The main drive shaft in an F.W.D. (#415766) was twisted
off at the rear transmission bearing, when an inexperienced driver
threw in reverse gear and dropped in the clutch while coasting
down hill at high speed, intending to use the motor as a brake.

The clutch alignment joints required a few adjustments.

The F.W.D, is & difficult truck to steer, especially
where the road is rough on one side and good on the other, as it

-has a decided tendency to run into the bad spots. However, these
- trucks went all the way on their original tires, which are still

in excellent condition.

(f) GARFORD: Of all the makes of motor trucks comprising
the Convoy, the three Garfords proved to be the most unsatis-
factory, and developed the most serious mechanical troubles,
meking it necessary .to ship one Garford (#39732) back to iiash-
ington by freight on account of the engine being dameged beyond

repair.

The radiators gave continual trouble on account of
the tubes leaking at their lower ends, and considerable diffi-
culty was experienced in soldering these tubes properly.

The fan bracket assembly on this truck is not suitéble

¥

. for military purposes, and the spring take-up on the fan belt is not

sturdy enough. One fan bracket broke, permitting the fan to fgll
forward, damaging the radiator and wrecking the fan, thus putting
the vehicle entirely out of commission. _

Inspectors and drivers alike were constantly worried
by the Garford motors, 8ll of which were very noisy, and espec-
ially the timing gears of one of them. Connecting rod bearings
were frequently burned out, and in two instances let go alto-
gether, with the result that the rods punched holes in the crank
case or cracked the cylinder block by pushing the piston through.

- - b s

will 18




9 ey O S

On one occasion the petcock in the bottom of the oil reservoir
backed out permitting the entire supply of oil to be lost on the
road. This engine &lso had difficulty with the float indicator

of the oil level gage, as either the glass broke or became so
dirty that it could not indicate the amount of o0il in the crank
case. Consequently the inspection for oil level consisted in
racing the engine, and if & quantity of smoke issued from the
exhaust pipe, it was considered that the engine had the proper
guantity of oil. Tack of power was frequently experienced because
of poor compression, and the valves required frequent edjustment.

The Rayfield Carburetor used on the Garford trucks
is not suitable for military use because of the ease with which
improper adjustment may be made, and the large number of partis
subject to wear. The float valve mechanism in this carburetor
became worn to such an extent that it prevented proper functioning,\
and replacement of these parts had to be made'at Salt Lake City.
This.carburetor employs the Bowden wire control for changing the
quality of the mixture, and this loosened up in & short time,
permitting the adjustment to chenge with the result that the
mixture became too rich. :

The most satisfactory feature of the Garford trucks
was the Dixie Ma gneto, which only required an occasional cleaning.

Clutches required frequent adjustment, and the steer-
ing gear arms became loose on their shafts, damaging the serrations
to such an extent that it was impossible to keep them tight.

The axle on one truck was sprun§ at about 1000 miles,
permitting the front wheels to spread, buckling up the tie rod
also. Although the road conditions were very rough at this point,
no other vehicles experienced this trouble.

(g) G. M. C.: 0f the five (5) G.l.C. Ambulances and two
(2) G.M.C. 1%-2 ton cargo trucks, one of each type failed to com-
plete the trip. On July 10th, & G.iL.C..truck (#39306) skidded
off the road and down the mountain side near Ligonier, Xa., apd
was dameged beyond hope of repair by the Convoy. On July 19th,
& G..C. Ambulance (#39304) ran off the road and overturned in the
ditch as the result of careless driving, Jjust a few miles eas?t
of Chicago Heights, Ill. The body was SO badly cracked and the
frame kinked to such an extent that this Ambulance was excpanged
for another (#24212) at Chicago. Aside from these two accidents
these vehicles had very little trouble.

The'principal difficulty was experienped with Fhe

Marvel Carburetor, largely due to the fact that the mechanics and
drivers did not understand how to make necessary ad justments., They
seemed to depend entirely on thetair adjustmenti.ggcgg§gsgggﬁtw§;e

i i act that there is & gasolline ;
2§2 iiﬁéilggrglgg ggg garburetor. The cork float in on% carguletpr
beceme seturated, and the air valve springs were pade 0 pog. e
meterial which took & permanent set, thus preventing the meking

a satisfactory adjustment.
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Two front universal Jjoints were burned out from lack
of lubrication, and careful examination seemed to indicate tlat
thgse universals had never had any lubricant, as the vehicles were
new when the Convoy started and the joints were absolutely dry
and clean.

The only other adjustments required were &f a simple
nature including valves, magneto, spark plugs, brakes and wheel
bearings.

(h) ARTILIERY TRACTOR, 5-TON: The 5-Ton Tractor was
carried as cargo on & Mack truck (#51481) except when it wus
necessary to utilize it, or where such heavy grades were encount-
ered that the Mack truck could not proceed until the ‘ractor
was unloaded. But for the Tractor's ability to pull heavy loads At
through deep mud or sand, most of the larger trucks in the Convoy [
would never have reached San Iirancisco. QL\N

Ly

On August 5th, while pulling one of the trucks
out of a quicksand hole 10 miles west of North Platte, Nebraska,
one of the track shoes was broken. This was quickly replaced,
and is the only mechanical trouble experienced. by the ‘Uractor,
in spite of the many hours of hard work which it performed.

(i)  MILITOR; The Artillery Wheeled Tractor, or liilitor
as it is popularly known, was unquestionably the most valuable
vehicle in the entire Convoy, and as a "wrecker", for which
purvose it was chiefly used, it served with distinction. On the
road the Militor always brought up the rear of the train, and
rescued any vehicles  that had gone into the ditch, or took in
tow those that were disabled. Hardly a dsy passed without the
Militor doing some towing, and as many as nine trucks have been
chained together behind this vehicle for tow. The power driven
winch was extremely valuable in extricating vehicles which were
mired in deep mud or sand, and while endeavoring to rescue other
trucks the idlitor was ‘itself ditched on two or three occasions,
but succeeded in pulling out under its own power, &pplied thru
the four wheels or the winch. ,

. This vehicle was comparatively free from all diffi-
culties uhtil Utah was reached, snd west of Salt Laske City the |
fan belt, radiator support stud, carburetor, governor &nd 4 5
connecting rod bearing developed trouble simultaneously. after
the fan belt and radiator support stud haed been repaired, the
carburetor and governor replaced, end only the loose connecting.
rod bearing remsined to be repaired, the kxpeditionary Commander
ordered tne lilitor returned to Salt Lake City, there to be
shipped to San Francisco by rail. This action is believed to
have been entirely unwarranted, and has been made the subject
of & specinl report under even date.
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(j) LACK: The five (5) llack 5%-Ton Trucks were the
heaviest in the train, and their perfarménce was quite satis-
factory on the good roads east of the Liissouri River, although
they consistently showed the greatest water consumption, amount-
ing to more than fifty gallons per day on one occasion, the
result of a continusl tendency to overheat.

Some trouble was experienced with the "V" fan belt
‘employed on the liacks, but it is easily installed and its epvoli-
cation was thoroughly understood by the kEngineer bDetachment which
used these venicles.

The Blacksmith Shop (#4) engine had one c mnecting
rod break at the upper end across the eye through which the wrist
pin passes, and the broken end of the rod caught the lower edge
of the piston, which it forced upward through the cylinder head,
cracking it badly. Temporary repairs were made by welding the
piston in place, and filling the cylinder head with cemen%
Glenbrook, Nevada, on the shore of Lake Tahoe. i'rom this point,
with the assistance of the Tractor on up-grades, this liack
limped into Sacramento on three cylinders, where & new cylinder
block, piston, etc. were installed. :

Stromberg Carburetor, ilodel G, was used on these
trucks, and it employs an automatic air valve, from which the
nut which holds the spring in position was stripped off the valve
stem, after about three weeks' running. This trouble was ex-
perienced only on the lMack trucks.

The Dixie lagnetos gave excellent service on these
trucks, except one which was replaced by & Bosch, Type D.-U.4.

The chief mechanical difficulty on the Mack Trucks
was with the clutches, all of which were replaced at least once
during the trip.

Experience gained on this trip proved conclusively
that the liack truck is not suitable for use over poor roads,
because of its chain drive. Iiud and sand frequently packed
between the chains and sprockets so that they became locked, and .
it was only pOSS1b1e to tow these vehicles backwards, under these

conditions,

- The steering tie rod on the hack truck is placed
ahead of the axle, and on two occasions this rod was struck by
stones, or other road obstructions, so that the wheels were thromm
out of & lignment.

Of all the trucks in the Convoy the liacks were the
hardest on tires, as many as four replacements being made on
some of these vehiclea during the journey.

R




-20~
O ; O R

(k) PACKARD; The operation of the three (3) 1%-2-
ton Packerd trucks was quite satisfactory throuchout the trip,
and very little trouble was experienced with them.

One or two fan belt repairs were made, and the
carbon removed and valves ground in all three of these trucks

at Omeha,

The Dixie'Magnetos gave generally satisfactory
service on the Packards.

The clamp (7#56919) which holds together the steering
gear shaft and the steering wheel shaft became loosened on one
Packard, and permitted the key to fall out, making it impossible
to steer the vehicle until replacement had been made.

The Timken roller bearing in the right front wheel
of one Packard broke up in service, probably because of defective
material in the rollers, which alone were damaged. This bearing
did not contain a graphite lubricant.

(1) RIKER: Of all the heavy, rear-drive trucks in the
train, the three (3) Rikers made the best showing, and it is
believed they are thé most satisfactory trucks in their class
adopted by the Army. Very little trouble was experienced with
these vehicles.

This truck also employs a "V" fan, belt, Which
gave some trouble due to the machine screws which fasten them
together pulling through the leather, or breaking, & complete
replacement being generally requlred. The installation of this
"V" belt was not thoroughly understood by the men, and fre-
quently the belts were stretched and twisted before they learn-
ed how to instell the belt properly.

The wrist pin lock screws in one piston of a Riker
engine fell. out, permitting the wrist pin to ‘creep in its bear-
ing, and resultlng in the piston cracking through an oil groove.
The driver, however, was able to note the trouble before any
serious damage had been done to the cylinder.

The Beall & Ball Carburetor used on this truck

had the automatic air valve pulled from its fastening, and the
valve and spring were apparently lost in the carburetor or in
the engine, thus preventing the engine from idling. As no ex-
tra parts were carried for this carburetor, a makeshift repair
was made by tying cheese cloth over the air intake, with satis-.
factory results. This carburetor is not suitable for military
purposes because of the exposed cams, rollers, and levers, which
- are subject to excessive wear,

-
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Berling llagnetos were used on the Riker Trucks,
with an auxiliary battery coil for starting, located on the
desh., The interrupter points on this maegneto are very sensi-
tive to dust and wear, and reoguire the attention of a mechanic
who is familiar with the magneto. It is not easily removed
from the engine for examinetion or adjustment.

(m) LOTORCYCLES: Observations made during the course
of the Transcontinental Convoy indicate that the precent 28"x3"
motorcycle tire is not lerge enough to give the desired amount .
of service in work of this neture. <This contention is borne
out by the fact that during the trip a great amount of rim end
spoke trouble was noted upon the rear wheels of both Indian and
Harley-Davidson motorcycles. This vas caused by the fect that
the three inch tires do not present & sufficient amount of air
cushion for & vehicle of this weight. The solution of the pro-
blem is by using the 26 inch C.C. Iliotorcycle rim now used on
the large side-car type motorcycle. Apply to this a 27"x33i"
tire, which will give the desired air cushion without bringing
about the necessity for extensive structural changes in the
vehicle, and increasing rather than decreasing the present mud
gusrd clearance., The overall outside diameter of a 27"x3L}" tire
is one-half inch less than the same dimension of a 28"x3". The
Firestone Tire & Rubber Co. of Akron, Ohio, are at present in
production upon a tire of this size.

The medium weight Harley-Davidson motorcycles,
known by the catalog name of "Sport liodel", are fitted with a
26"x3" tire. These machines welgh approximately 100 1lbs. less
than the standard side-car type Harley-Davidson. They gave
absolutely no spoke or rim trouble in spite of the fact that
the tires on both machines were ridden, throughout the entire
trip in en under inflated condition. The 28"x3" tire upon the
large maechine is overloaded to such an extent thet it is
necessary to carry & full 60 lbs. of air to prevent the rim
from being dented by rocks. Carrying such & high pressure
‘causes the wheel to bounce at average road speed, setting up
& grinding action upon the tread which wears it out very rapidly.

The Schebler cerburetor produced by the Wheeler-
Schebler lifg. Company, Indianapolis, Ind. is standard equipment
upon all motor cycles in liilitary use. It is the only carburetor
up to date that has been satisfactorily laid out to be used in

production quantity.

Considerable trouble was noticed with 2ll Scheblexr
carburetors on this trip due to the fact that the throttle shaft
wore very rapidly in the cast brass carburetor body. This causes
an air leak sround the throttle shaft, upsets the mixture ami
causes the motor to race and overheat when an attempt is made to
throttle down. This throttle shaft should be made of larger dia-
meter and should be carried in bushings pressed into the carbure-

tor body proper.
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Auxiliary Air Valve shafts also gave a considerable
amount of trouble, due to wearing and leaking air. The correction
of this difficulty will require same study &s the functioning of the
cerburetor depends upon the proper vibration of this particular
valve.

Difficulty was also observed in sandy country caused
by the sand passing down beside the needle valve and upsetting the
carburetor adjustment. This difficulty wes not experienced upon
the medium weight Harley-Davidson motorcycles on account of the
fact that the Schebler carburetors with which they were fitted had
& small felt washer at the point where this sand generally passed
down. It is recommended that this washer be applied to all Schebler
carburetors. ;

One machine gave trouble due to the small cork washer
on the bottom of the carburetor bowl breaking up and getting into
- the carburetor, clogging up the same and causing considerable trouble.

: All of the motorcycles used on this trip were ecquipped
with half inch wide, 5/8 inch pitech roller drive chains. On the
large side-car type machine these chains run in the open &and are

not protected from road dirt except by those guards which are pro-
vided to prevent the driver's clothing from becoming caught. Thru
out the entire trip it was necessary for all of the motorcycle
drivers to readjust their chains for stretch and wear at least
once every two days. VWhen the stretches of alkali dust were reached,
the chains would dry out, a crust of dust would be pressed into
the bottom of each sprocket tooth, building up to such an extent
as to make it necessary to stop and either clean it out or loosen
the chain. A number of chains on both Indian and Harley-Davidson
motorcycles were completely replaced during the trip on account
of this condition.

. The two mediuwm weight Harley-Davidson motorcycles are

equipped with the same type drive chain with the exception of the
fact’' that it is completely enclosed in a dust proof case. These
chains were adjusted four times between Washington and San I'ran-
cisco and at the end of the trip were perfectly clean, well lub-
ricated and showed no signs of any excessive wear. The sprockets
were in perfect condition.

All saddles supplied by the manufscturerswith their
motorcyecles have proven very unsatisfactory and show every eyidence
.0f very poor material and workmanship. This applies to tye @esinger
spring saddle and also to the Troxel spring saddle. -The liesinger
special air cushion type saddle gave very satisfactory service.

The additional cost of this saddle however, is an unnecessary ex-
penditure and could be saved if proper attention was given to
details in the production of the spring type saddle.
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All magnetos were found to have had considerable break-

er point trouble. This was first noticed upon a Berling magneto

on & medium weicht Harley-Davidson motorcycle. It was caused by
the fine alkali dust getting between the magneto points, holding
them epart just a small distance and causing them to arc across
burning up the points. The trouble wes afterwards noticed upon the
Dixie magneto upon an Indian motorcyle. After that upon a Bosch
magneto upon one of the Harley-Davidson side-car type motorcycles.

(n) LIBERTY KITCHEN TRAILER: So far as may be judged
from the experience gained by the Convoy, this two-wheel rolling
kitchen is entirely umsatisfactory, and should be discarded as a
military vehicle. It is poorly constructed, and the ranges on
both kitchens sheared their bolts and fell off the chassis on
excellent paved roads. On poor roads the cans frequently jounced
off, and it was practically impossible for & man to retain his seat
on this vehicle. The front extension of the frame, which formed -
the drawbar, broke off both kitchens, and one spring was broken.
Neither of these kitchens lived through the trip.

(o) TRAILLMOBILE KITCHEN; These four-wheel kitchens
were built on the right principle, and rendered & much better
service than the Liberty Kitchens, but they should be of much heav-
ier construction and standard tread, in order to stand up satis-
factorily on unimproved roads. The springs, spring brackets, \
wheels, wheel bearings and draw-bers, all broke frequently under
the streins to which they were subjected. The cans and stacks
were jolted off occasionally also. Until the roads became too
rough, two men rode on this trailer and prepared the mess enroute.
The first Trailmobile Kitchen went to pieces August 28th, near
Austin, Nevada, from which point it was shipped to Washington.

The other one lasted four days longer and was shivped to San
Francisco from Placerville, California.

(p) TIODER PONTOON TRAILER: This vehicle was towed by
one of the liack trucks as far as Omaha, llebr., at which point it
was deemed advisable to drop this vehicle from the Convoy. As
this trailer weighed about four tons, the roads encountered west
of Omaha proved the wisdom of this decision.

(q) G. M. C. AMBULANCE TRAILERS: These very light
two-wheel vehicles, each designed to carry two standard litters
bearing one man each, stood up remarkably well. However, on
rough roads these trailers frequently overturned and were dragged
along on their sides, in spite of the fact that they were each
loaded with two 150 pound sand bags, to represent the weight of
the two men they were designed to carry.

8. LIAINTENANCE The maintenance and repair of the Convoy
vehicles was the principul function of Service Park Unit #5695,
2nd Lieut. G. H. Bissell, Commanding, and the fact that only thres
trucks were retired from service enroute bears tribute to tie
effectiveness with which they did their work. Iven one of these
three vehicles could have easily been repcired by this unit, if
o b e
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the Ixpeditionery Commnander had permitted the work 4o be done.
Included in this detachment were expert mechanics on motor-
cyecles, motors, carburetors, magnetos, radiators, and tires,
machinists, vainters, welders, blacksmiths, end carcenters;
ecch man a specialist in his owvn line of wo"” 'hese umen did
very excellent work in general, frequently working 81l night
in order to have some truck ready to run under itS own power
when the Convoy broke camp in the morning, and some very clever
repairs were made with the facilities available. New connect-
ing rod bearings were fitted frequently, damaged cylinder
blocks replsaced, cracked crenk cases repalred new clutch
essemblies installed, and even babbit bearings were- poured on
the roadside in a very satisfactory manner.

Lach Sunday morning in camp was spent in examining
radiators, crenk cases, transmissions, differential housings,
wheel bearings, etc., clegning them out and refilling with pro-
per- lubricants whenever necessary. In this connection it
should be noted that the following six vehicles were lubricated
throughout with Dixon's GCraphite Grea es, for the purposes
of official test: .

ilitor, Artillery Vheeled Yrector Bl
Standerdized Cless B Liachine Shop 4143219
" " " upare Parts LTUCk 414683
" n " mn 414:6 68
sy ... " Cax po Truck 47971
- Gt il o 415768

Careful ezeminetion of &ll parts of these trucks

where Dixon's was used indicated that lubrication had been en-

irely satisfactory, and tne gears and bearings were apparently
in much better condition then those on which other lubricants
had been used. In &ddition to the six trucks listed sbove,
the drivers &and mech&nics on the other vehicles were constantly
requesting Dixon's CGrephite Greases for use in grewuse cups and
elsewnere, showing the popularity which this lubricant has
geined among the men who really know what gives the best results.

The meintenance work was considerably hempered
because of the necessity of cerrying spare parts for so many
different makes of trucks, and the a2dditionel fact thaet the
stock carried had not been intelligently selected. lLarge
stocks of such parts as oxles and drive shafts, among wnich there
were no brealkages, were carried, while no spares whatever were
taken of many other perts, including radiators, on which there
were frequent failures. In few instances, it wes possible to
replace & broken or worn part in one truck with & spare part
for enother make of truck, when careful calibration showed
the dimensions to be precticelly the same. Another difficulty
was due to the poor quelity of the hand tools supplied, and
better tools chould be furnished to the mechanics, as well as
such special tools as are necessary to make certain adjustments

properly.
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It should be remembered that the Convoy was not operat-
ed solely for the purpose of securing engineering date, with
the recult that the reports from drivers and mechanics were
frequently only enproximations, and the money value of the part
thet wes worn, dgmaged, lost, or had failed entirely, was never
definitely established; nor, was the time svent in making repairs,
and the time the vehicle was not in operation, due to the re-
pairs being maede, taken into consideration.

9. GENZIAL CCICLUSIONS: In general, very few serious
eutomotive troubles developed, but the experience gained on the
trip snd the informeation secured Ifrom an examination of each
vehicle after arrival at Sen Francisco would seem to warrant the
following statements.

(a) Cooline Systems. The vertical tubular type of
rediator, with bolted-on upper snd lower tanks is the most
satisfactory on military vehicles, because of the facility with
which it may be cleaned and repaired. The addition of & temper-
ature regulator in the water line, which would restrict the
flow of water until the motor had warmed up, and such as is now
standard equipment on many commercisl trucks, would be mogt
desirable. Such a device would be simpler and less expensive
to install then radiator shutters, less lisble to damage, and
is automatic in its operation.

in endless flat fan belt, of leather or rubberized
febriec, is most desireble for military motor vehicles, wnd 2
effort should be made to standuardize the width and iength of
thece belts. in extrea endless belt should be carried in e&ch
vehicle &t 211l times. “The "V" fan belts are not desirable, but
on the Riker trucks now in service, some form of a dust psn should
He"placed in front of the lower fan belt pulley to protect the
V"' b elt. '

(b) Liotors. Because of the hLigh percentage offailures
experienced with the valve tanpet rollers @nd guides and the
valve springs of the Class B motors, prompt a&ttention should be
paid to the development of & more durable valve lifter assemwbly,
which will be interchengeeble with that now in use. It is
suggested that steel be used in the coustruction of the guide,
instead of cast iron a&s at present, and that the valve springs
be heat treated more carefully.

The govermors of &ll trucks in the Convoy were
rendered useless during the first few dz2ys of the trip, resulting
later in meny burned-out connecting rod bearings, due o speed-
ing the vehicles. Some means should be provided to protect
the governors ageinst tampering on the part of drivers and
mechanics,

A simplified carburetor would be adventageous on
the Cadillec motor cars used hy the Army, ec the present sensi-
tive cutomatic throttle and auxiliary air valve &re not thorough-
ly understood by the average mechanic. JItewert, layfield and
Ball & Eall carburetors appear to be unsuitable for militery
purposes, e
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Only the very best grades of oils should be used
in motor s, and & simple and positive means of determining the

0il level should be »nrovided on every truck. This is especially
needed on the Garford trucks.

?

A study should be : de of the conditions vhich
are responsible for the blowing out of cylinder head geskets in
the motor of the Standard Class B truck, and such changes made 88
may be necessary to eliminsate this trouble.

The mufflers of the G.l.C. and White motors clog
up easily, and the construction should be changed.

(c¢) Ignition and Electrical Systems: The Bosch liagneto
used on the btandard Class B truck snould be corrected to have a
greater air gap between the pencil and the distributor block.

The vrecent acetylene headlights used on all trucks
are entirely inadequate, and the carbide generators are unsatis-
factory and poorly constructed. It is believed an efficient sys-
tem of electrical lighting should be adopted for 21l military
trucks. Such a system was developed for the Ordnance Department
during the war, by bir. R, M. Newbold, thoroughly tested, and
pronounced.satisfactory. '

, The use of mechanical or electrical self-starters
on milltary vehicles is undesirable, as they merely add compli-
cations to the operation and maintenance of the trucks.

All service cars should be equipped with four elec-
tric spot lights for night repair work.

(d) Fuel Systems: dxcept for a few broken gaesoline lines
the fuel systems now in use &re generally satisfectory, although
larger drain cocks in all gasoline tanks would be desirable.

(e) ™Trencmission Systems: A driving worm of 24 pitch
instead of 33 1/3 pitch is recommended for all Class B trucks.
Of the three Cless B tankers, the one with the 33 1/5 piteh worm
was the one which wes so frequently stalled.

It is recommended that stens be taken to have all
future military motorcycles equipned with & complete protective
guerd around the drive chain system. Some stevs should also be
taken to provide for & unit power plant, eliminating the short
drive chain. In future developmentis steps should be taken to
eliminate the chain drive entirely and to substitute shaft drive.
There are no insurmountable difficulties to the inclusion of this
type of drive in & motorcycle, but it cannot, however, be applied
“when the "V" type, two cylinder motorcycle motor is used.

Chain driven trucks cannot be operated satisfactorily
where soft sandy or uuddy roads are encountered. They are essen-
tially good roads trucks. e oy
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As an automotive principle the four wheel drive
wes surely vindicated by the Liilitor and the F.W.D. trucks.
It is believed that the Liilitor is the most powverful wheeled
motor vehicle constructed up to the present time,.

(f) Vehicle Controls: ‘The steering gears gave very little
trouble, but better lubricating facilities are desirable, to
secure the ease of steering which is so necessary on & motor
truck, especially when operating on heeavy roads, as some types
are very hard to operate on rough roads, especially the F.U.D.-

On the White trucks the brake rods are placed too
close to the springs and there is frequently wear between these
parts.

(g) Front Axles: There were no front axle troubles due
to any inherent mechsnical faults.

(h) Rear Axles: ©No serious rear axle trouble developed
on the road, otner than stripping some teeth out of two Dodge
ring gears., All worm gears operated without any signs of over-
‘heating under the heaviest pulls. Increased ground clearance
under most rear axles would be very desirable. The reer spring
shackles on the Garford show interference with the frame.

(i) Yheels and Tires: All trucks for military use
should have cast steel wheels; and passenger automobiles for
the army, wheels of the pressed steel disc type.

Solid tires for trucks should be of the Giant
type instead of the Dual type, as the Giant type gives better
traction eand apparently stands wear better then the Dual type.
This was especially noticeable in the deserts where a ridge
of sand was pressed in between the two halves of the Dual tires,
virtually eliminating the ground pressure of the tread, and
thus reducing the tractive effort. Iurthermore, the wanufact-
urers have practically ceased production of Dual tires and
are centering all their energies upon the construction of Giant
tires. ' _

(j) Chasses: The frames of &ll vehicles completed the
journey with no apperent demage. All frames were in alignment,
and only one cese of deflection was observed. Rear bumpers
should be pleced on &ll trucks, and a stronger bumper, possibly
with steel facing should be used on military vehicles. Ilany
towing hooks streightened out under pull, and a much stronger
hook should be developed.

(k) Bodies: 1i4-ton Vhite and Packard trucks hed to have
the body sills cut out for wheel clearance, and the necessary
change in body design should be made. )
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Tankers are overloaded and the center of gravity
is too high. ©Slush wes responsible for one overturning. Bumper
should be in rear of faucets, to protect them.

; A Vhite Reconnaissance Car should be used as &
service car by every oService Park Unit, with a sliding bench und-
er the body. It would cairry 12 men where the G.i.C. carries only
10 men. . :

Whenever a train is started out for other than
experimental purposes, the trucks should be of the same type
and tonnage, thereby eliminating the number of spare parts nec-
essary to be carried.

For the mobile army light trucks not to exceed
2-ton capacity should be the practice. The heavier trucks should
be used in the rear areas only. i -

With reference to shop trucks, no fixed tops should
be used. The general scheme of using bows and paulins should
be followed, because the fixed top is unnecessary, as it adds
to the weight of the truck and often is an encumbrance in the
passage of low bridges and low hanging branches.

The equipment on the machine.shop trucks should
be rearranged to provide greater accessibility, placing the
motor-generator set where the latihe now is, &nd locating the
lathe transversely at the rear of the body. A double bench
could then be placed across the body at the center with the
drill press on one end end the grinder on the other, and four
vises of various sizes and types could be attached 2s convenieant.

; Some provision should be mede on 2ll trucks to
permit both sides of the hood to be folded up and securely re-
tained in thet position. This would enable two men to work
on opposite sides of the motor &t the same time, and would make
it possible to increase the circulation of air around the motor
in very warm weather. A more sturdy form of hood clip should
be developed.

The rope cleats and stake pockets all worked loose
and a better means of fastening them should be used.

I"loor boards are too weak, and should be made of
heavier gage stock. Laminated floor boards did not prove to
be satisfactory.

(1) Ecuipment: The non-skid chain devices furnished by
the Challoner Co. wWere very satisfactory and could be adjusted
more quickly than other makes.

Horns loosened up from vibration, and should be
more securely attacned to the body.
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Tool boxes should be of heavier construction in
order to withstand the very hard usage to which they ere sub-
Jected in the field.

10. RESULTS:

It is the opninion of the Ordnance Observer thet the
First Transcontinental iiotor Convoy, as the pioneer undertaking
of its kind, wae & successful operation, snd that the exper-
ience gained during this trip will prove invelueble, not only
to the Army, but to all users of motor trucks in general.

All-along the route, great interest in the Good
Roads Liovement wes aroused by the passage of the Convoy, and
it was reported that several states had voted favorably on
large issues of road bonds. However, the officers of the
Convoy were thoroughly convinced that all transcontinental
highways should be constructed &nd maintained by the l'ederal
Government, because the sparsely settled states of vast eareu
in the Rocky liountain region are absolutely unable to finance <
their own sections of such & project The Townsend Bill,
now before Congress, provides for just such an under taklng
vnder & l'ederal Hichway Commission, and it is earnestly
hoped that this measure may be favorably acted upon at an
early date, in order that the nation mey be ready for the
commercigl "Ship by Truck" movement.

Although the number of enlistments actually secured
by the Recruiting Officer was not large, great interest in
the various activities of the Army was stimulated throughout
the regions covered by the Convoy, and reports from Recruit-
ing Stations indicate that several hundred recruits were ob-
tained as a direct result of the Convoy.

The interest of the genersl public in vhe Convoy
was evidenced by & whole~hearted hospitality which never
failed from beginning to end of the trip, and which was cuite
as soonteneous in the small towns as in the larger cities.
Everybody was gled to -see the trucks and the men, who were
showered with every veriety of refreshments a2ll along the
route. In the larger towns &nd cities, luncheons &nd dinners
were served, entertainments and dances given, snd the clubs
and many homes opened to the entire personnel. Great credit
should be given to the Red Cross Canteen Service, the Var
Cemp Community Service, the Knights of Coluwmbus, the Y.l.C.A.,
the Chambers of Commerce, the Commercial Clubs, the Llks,
and many similer orgenizations who served the Convoy with
distinction all the way "from Coast to Coast."

In the operation aad maintenance of a motor truck
train many valusble lessons were leerned, Which warrant the
following recommendetions: :
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Thet extended use of triangular signs, beuring the desig-
netion of the uni{ using them, &s road mearkers is invaluable.

: - . s

That there should always be a very careful insmection of
21l vehicles for the proner.cmount of gasoline, o0il, and water
before departure on any run, no matter how short.

That &« light touring cer or light delivery car replace
the present motorcycle with side-car, which connot negotiate
soft, seandy or muddy roads successfully, end is a single purpose
vehicle. -

That Class B trucks &are too heavy Lor use in the field,
except in the rear areas on good roads and over strong bridges.

Thet only trucks of the four-wheel-drive type be used
with artillery, because of the ease with which they negotiate
eny sort of rough terrain, sand or mud, in any kind of weather.

Thet two Class A trucks be used instead of one Class B
truck wherever there are unimproved roads or doubtful bridges.

. Thot every Service Park Unit and Repair Base should
heve a kiilitor with winch for wrecking. .

) Thet the 1Idilitor should have & longer and stronger

sprag, of the artillery type, similar to the spade of o gun
carriuzge trail; or perhaps two such sprags, one on each rear
cornexr of the freme: that the cable reel should Ve placed on a
squared shaft to foecilitate rewinding, and should be located zhead
_of the winch &nd guide sheaves Which should have universcl support.

That spare parts truckes should heve & stock record
cerd system, and tihat the arrancement for packing the parts be
improved so thet such articles &s bedrings mey be protected with
individual boxes or cartons. ‘

: Thet the Harley-Davidson liotorcycle is the most desir-
2ble for military use.

That every effort be made to cooperate with carburetor
manufacturers toward the production of a carburetor of the jet
type suiteble for use on motorcycles. :

1l. APPENDICES:

The following apvendices are submitted with -this re-
port and form a part thereof:
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